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"GOD'S WILL BE DONE— NOT OURS.' 



For the third time in the history of this Republic 
we are called upon to endure the unspeakable anguish 
of seeing a beloved President stricken in our midst 
by the hand of the assassin. 

Lincoln! Garfield! and now McKinley! Surely the 
cup of our national sorrow has been filled to the brim. 

It will not be given to many of us to look again 
upon the face of our martyred President; nor need 
we. In affectionate and reverent memory we shall 
carry the image of that face — so dignified, grave, 
gentle and sincere — and, carrying it with us, we shall 
realize with tender sorrow that there has passed out 
from our midst a leader, truly wise and great; one 
of whom posterity will repeat that his record is chron- 
icled not less in the deep, personal love of his people, 
than in the lofty purpose and spotless integrity of his 
official life. 

Particular pathos will always attach to this tragic 
event from the fact that it could scarcely have hap- 
pened if the President had not so freely and trust- 
fully mingled with the people, and exposed himself 
to that very form of death to which he fell a victim. 
"Of the people, by the people, for the people" — only 
once, surely was there a President who, so assiduously 
and with such evident sincerity, sought to keep in per- 
sonal touch with the citizens of the workaday world. 
The promiscuous handshaking with the Chief Execu- 
tive, for which no parallel exists in any other 
country, affords an unrivaled opportunity for the 
stroke of the assassin. In no other country would it 
be allowed, or, if allowed, be possible. To the Ameri- 
can people, however, this custom is the expression of 
one of the most cherished traditions of their national 
life; and the fact, truly pathetic, that our beloved 
President has died a martyr to his zealous fidelity 
to this national observance will give an added luster 
to his memory, which will brighten with the lapse of 
years. 

Alas! what more shall we say of him. As we look 
upon that poor, stricken form, we feel that to indulge 
in wordy panegyric would be to trifle with a sacred 
theme. To say that he was statesmanlike, sagacious, 
patient, broad - minded, conscientious, lovable, and 
supremely patriotic — in a word a Christian and an 
American — and that his character was rounded out by 
an unaffected and all-pervading humility, is to sum- 
marize but a few of the public and private virtues 
which will cause posterity to proclaim him, as we 
do now, one of the most illustrious and beloved Presi- 
dents on the roll of the American Republic. 

For seven long days the American people have 
watched by the bedside of their President; and, now 
that the end has come, they join with him in those 
last words, se characteristic of the man: "God's will 
be done — not ours." 



PROPOSED REMODELING OF THE CROTON DAM. 
The mere suggestion that there are serious defects 
in the design of the great Croton Dam will come as 
a surprise to those who are conversant with the history 
and character of this famous structure. The dam, 
although not the longest, is the loftiest in existence, 
and in all the history of similar structures there has 
been no parallel to the enormous amount of excava- 
tion which has been necessary before a reliable rock 
foundation could be secured. The greater part of the 
dam is of solid masonry construction, and its cross- 
section and the first-class nature of the work are such 
as to place its stability beyond the shadow of a 
doubt. Unfortunately, considerations of economy led 
to the construction of about 400 feet of the dam on 
a system which, while it was favorable as to cost, 
was, to say the least, doubtful as to stability and per- 



manence. The solid masonry structure gives place, 
on the southerly 400 feet of the dam, to an earthen 
embankment with a thin, vertical, masonry, diaphragm 
in its center. While many earthen dams of this char- 
acter have been built and are giving good service, 
there is no record of the system being used on a 
work of the great size and importance of the Croton 
Dam. Moreover, it is considered that the abrupt 
transition from the solid masonry to the composite 
structure introduces elements of risk which might 
lead to ultimate failure. The engineer in charge 
of the work, in recommending to the commissioners 
that an expert board of engineers be appointed to 
examine the dam, and report upon the desirability 
of carrying the masonry structure entirely across the 
valley, is evidently prompted by the same misgivings 
which many engineers have felt regarding the dual 
system of construction ever since the plans were first 
made public; and we are of the opinion that the con- 
sequence of failure in the way of a water famine 
would be so serious a matter to New York city, that 
the few months' delay, and the increased expenditure 
of half a million dollars involved in the requested 
change, should not be allowed to stand in the way for 
one moment. The expert commission consists of three 
well-known engineers, and is presided over by Mr. J. 
J. R. Croes, president of the American Society of Civil 
Engineers. The findings of this body will certainly 
be awaited with no little interest by those who realize 
the vast interests which are at stake in the present 
discussion. 



A GREAT SALVAGE FEAT. 

The recent arrival and departure from this port 
of the American Line steamship "Philadelphia" marks 
the successful climax of a feat of salvage which is 
in many respects the most remarkable ever achieved. 
It will be remembered that two years ago the steam- 
ship "Paris," while on her way from Cherbourg to 
New York, ran upon the dangerous submerged rocks 
on the south coast of England known as the "Man- 
acles," where she remained, hard and fast, and ex- 
posed to the full fury of the Atlantic storms for a 
period of several months. She was finally floated by 
a German salvage company and towed to the ship- 
yards of Harland & Wolff ■ at Belfast. The constant 
pounding on the rocks destroyed a large section of 
her double bottom, and it was decided that the re- 
pairs should include a thorough reconstruction of the 
vessel. Advantage was taken of the opportunity to 
give her a complete set of new engines and boilers, 
besides thoroughly overhauling and renovating the 
ship from stem to stern. The external appearance 
of the "Philadelphia," as she is now named, is changed 
by the substitution of two smokestacks in place of 
the three she formerly carried. The stern also has 
been remodeled and considerably widened in the 
region of the propellers, so as to bring the latter en- 
tirely inboard. 

The underwater changes consisted of the thorough 
reconstruction of the double bottom, the insertion of 
new keel, bilges, and frames where required, and the 
carrying out of the plating of the hull around the 
propeller shafts so as to form complete tunnel ways 
extending to the boss of the propellers. Quadruple- 
expansion engines have taken the place of the old 
triple-expansion, and a complete battery of new boil- 
ers has been installed. The present horse power of 
the vessel is 20,000, as against the old indicated horse 
power of 18,000, and when the engines have worn 
down to their bearings it is intended to drive the 
vessel at a sustained sea speed of 21 knots an hour. 
The best day's run on her maiden trip, when the 
engines were not pushed, was 19.9 knots an hour. 
The first and second cabins have been decorated with 
hardwood and embossed leather, and the removal of 
one of the three smokestacks and other structural 
changes have increased the passenger accommodation, 
and have brought the "Paris" up to the full pitch of 
excellence of a modern, first-class transatlantic liner. 
Those who saw this handsome vessel steaming down 
the harbor found it difficult to realize that only two 
years ago she was lying an apparently hopeless wreck 
upon the rocks of the English coast. 



CANAIGRE GROWING IN THE UNITED STATES. 

There is every indication that the world's supply 
of tannin is destined shortly to be derived from a 
new source. The substances which are used comprise 
mostly oak and hemlock barks, gambier, sumac and 
their extracts. Last year 136,284 tons of tannin ma- 
terial were consumed in England alone, while in the 
United States the consumption was about 1,500,000 
tons. With the increase in the demand for leather, 
the accessible supply of tanning substances has not 
kept pace, and both practical tanners and men of 
science have been searching not only the vegetable 
kingdom, but also the domain of chemistry, to dis- 
cover new ways of producing tannic acid. This has 
at last been discovered in canaigre (Rumex hymen o- 
■ eepalus). Canaigre is a corruption of "cana agria," 



or sour cane, by which the plant is known to the 
Mexicans. The plant is an annual, being planted 
and harvested in the crop form, and is, therefore, not 
subjected to slow growth as a tree. It is a bulb 
or tuber akin to the potato or dahlia, growing under 
cover of the earth and sending up a stalk and mass 
of leaves to a height of from 15 inches to 3 feet 
above the surface. It is a remarkable root in appear- 
ance, and it is indigenous to the arid plains of New 
Mexico, Arizona and California. The Agricultural 
Department in 1878 analyzed the root and noted its 
large percentage of tannic acid. This resulted in the 
shipment of a quantity of the roots to Germany. It 
was found that they arrived in more or less fer- 
mented and spoiled condition. Subsequently the roots 
were sliced and dried, and they now reach their 
destination abroad in excellent condition. In time 
the shipment amounted to 800 carloads. The roots 
contain 35 per cent of tannic acid. 

The next step was to extract the tannic acid from 
the roots and ship the extract instead of the roots. 
Canaigre is now regularly cultivated, and in the cur- 
rent number of our Supplement will be found a most 
interesting illustrated description, showing the roots 
in cultivation and the gathering of the wild canaigre. 
The article is from the pen of Mr. J. E. Bennett. 



RAPID DEVELOPMENT OF WIRELESS TELEGRAPHY. 

The recent successful transmission of wireless 
messages to and from the steamship "Lucania" when 
she was yet 200 miles from the port of New York, 
brought home vividly to the people of this city the 
fact, perhaps too little recognized, that the new sys- 
tem is commercially a marked success and a decided 
contribution to the safety and convenience of modern 
ocean travel. 

The history of practical wireless telegraphy com- 
menced, as far as this country is concerned, with the 
International Yacht Races of 1899, when, thanks to 
the enterprise of The New York Herald, the hourly 
position of the yachts was reported from the race- 
course off Sandy Hook to this city, and forwarded 
thence throughout the whole world. The necessary 
apparatus was fitted on board the steamer "Grande 
Duchesse," and the messages transmitted from the 
vessel were taken up by the wireless station on Nave- 
sink Highlands, whence they were sent over the 
ordinary telegraph wires to the office of the Herald. 
No application of wireless telegraphy of any great 
importance had been made in this country since 1899 
until the recent installing, under the same auspices, 
of a station on the Nantucket Shoals lightship for 
the purpose of communicating with incoming ocean 
steamers. The Nantucket lightship is stationed about 
40 miles south from Siasconset on the island of Nan- 
tucket. At the highest point in the village is a 
mast which carries 180 feet of vertical wire, the 
receiving and transmitting instruments being located 
in a cottage near the base of the mast. Aboard the 
lightship is a vertical wire 106 feet in length and 
the necessary instruments to complete the installation. 
With this apparatus it was found possible to com- 
municate with the steamship "Lucania" when that 
vessel was 72 miles east of Nantucket, and within 
half an hour after the 1 lightship was in touch with 
the vessel the ship was able to communicate with 
New York city, the distance from the "Lucania" to 
her destination being then approximately 200 miles. 
For several hours messages were exchanged between 
New York and the passengers on the ship, who 
were able to obtain a summary of events which had 
happened since the ship received its last wireless 
communication from the Irish coast at the commence- 
ment of the voyage. The successful carrying out 
of this experiment has the immediate result of lessen- 
ing by more than half a day the period of time 
during which a transatlantic steamer is cut off from 
communication with the outside world. 

Considering its revolutionary character, the suc- 
cess of wireless telegraphy, has been unusually rapid, 
for it was only as recently as the summer of 1896 
that Marconi, then but twenty-two years of age, 
landed in England in the hope of interesting the 
government in his invention and having an oppor- 
tunity to demonstrate on a large scale its practical 
value. Thanks to the instant appreciation and en- 
couragement of some of the leading electrical experts 
of that country, Marconi was able to make the nec- 
essary experiments on a large scale, and in the year 
1898 he succeeded in dispatching a message over a 
distance of 34 miles between two points in England. 
It was not until March of the following year, when 
Marconi established communication across the Eng- 
lish Channel, that the new system attracted the 
attention of the world at large and demonstrated 
its great commercial possibilities. Subsequent de- 
velopments have included the successful transmission 
of messages between warships at sea and between 
merchant. vessels and the shore; while the range of 
the system has grown so rapidly that in Tune of this 
year messages were exchanged between two stations 
in England which were 223 miles apart. Although 
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Marconi has always been extremely conservative in 
his estimate of the range to which his system may 
be extended in the future, the rapid increase in dis- 
tance covered which has taken place in the past twelve 
months gives hope that the limit is far from having 
been approached. 



THE NEW FRENCH LINER " LA SAVOIE." 
So rapid is the increase in the fleets of the great 
transatlantic companies that the advent of a new, 
first-class vessel ceases to cause the decided sensa- 
tion which marked the arrival of such a vessel only a 
decade ago. This falling off of public interest is 
not due to any decrease in the size, speed or appoint- 
ments of the modern liner, but merely to the rapid 
succession in which the new vessels make their ap- 
pearance in New York Harbor. 

Of recent years all the leading companies have 
added to their fleets, either singly or in pairs, high- 
speed vessels which have been a great advance upon 
any previously owned by these lines. First came the 
"City of Paris" and the "City of New York," of the 
old Inman and International Line; then followed the 
"Teutonic" and "Majestic," of the White Star Line; 
the Cunarders "Campania" and "Lucania;" the North 
German Lloyd "Kaiser Wilhelm;" the White Star 
liner "Oceanic," and the Hamburg-American "Deutsch- 
land." The latest pair of crack ships to sail for New 
York are the "Lorraine" and "La Savoie," of the 
Compagnie Generale Transatlantique. The flrst-named 
made her maiden trip to this port last year, at which 
time she was described in our columns. The sister 
ship, "La Savoie," has just completed her first round 
voyage, and has taken her place in the front rank 
for speed, by crossing the Atlantic at an average of 
21% knots an hour, her speed developed on trial having 
been more than a knot greater than this. 

The vessels of this company do not reach the great 
proportions of those of the German and English lines, 
and this simply for the reason that the capacity of 
the port of Havre, both in respect of depth of water 
and dock accommodations, puts a limit both upon 
draft and length. As a matter of fact, "La Savoie" 
has the largest dimensions that can be accommodated 
at the French port, as 5 feet more of length and a 
foot or two more of draft would shut her out of the 
docks altogether. "La Savoie" is 580 feet in length 
over all; 60 feet in beam; she has a depth of 39.6 
feet; there are six decks, and she is built with six- 
teen transverse and one longitudinal watertight bulk- 
heads. The motive power consists of two sets of 
triple-expansion engines, each engine having one high- 
pressure, one intermediate, and two low-pressure 
cylinders. The shafts are of nickel steel; the pro- 
pellers measure 21 feet 5 inches in diameter and are 
three-bladed, the blades of bronze and the hubs of 
cast steel. On the trial trip "La Savoie" developed 
over 22,000 horsepower, and attained a speed of over 
22% knots an hour. The displacement of the vessel 
is 15,300 tons. There is accommodation for 446 first- 
class passengers, 116 second-class, and 400 third-class. 
The dining rooms, both first and second-class, are 
located on the main deck, and the smoking rooms on 
the promenade deck. The passenger accommodation 
includes many novel features, the most striking and 
commendable of which is that every stateroom has 
at the head of the bed a telephone communicating 
directly with the steward's room. This is a step 
in the right direction which will commend itself to 
all who have had any experience in ocean travel; 
it remains for some company to introduce elevators 
in order to bring ocean travel literally up to the com- 
fort and convenience of first-class hotels on shore. 
That important feature of the modern liners, the 
decoration, has been carried out with the quiet taste 
which is characteristic of all French work of this 
kind. The external appearance of the ship is de- 
cidedly handsome. She has a graceful sheer, and the 
location of the smokestacks and the masts has evi- 
dently been determined with an eye to giving a well- 
balanced effect in a broadside view of the vessel. 



GERMANY'S COMMERCIAL DEPRESSION— ITS CAUSES 
AND EFFECTS. 

The British Foreign Office has received from its 
Consul-General, Mr. Francis Oppenheimer, at Frank- 
fort-on-Main, an interesting and exhaustive report 
dealing with the commerce and trade of Germany. 
Therein the Consul gives an elaborate resume of the 
remarkable and rapid progress of the country within 
the past few years, and its present unsatisfactory 
condition. 

Germany's industrial progression started in the 
year 1894, and until 1900 continued with wonderful 
uninterruptedness. The demand for German articles 
was prodigious, and orders accumulated and increased 
so rapidly that the markets of the world were flooded 
with the products of German industry. Prices, how- 
ever, remained normal, and the extraordinary sale of 
German goods was probably due to the low price. 
In 1900, however, occurred a famine in coal and iron, 
'which constitute the fundamental bases of all indus- 



tries. Considerable anxiety ensued as to what would 
happen, and several interesting debates were held in 
the Imperial Diet concerning the question. Public 
confidence, however, was restored, and a continuance 
of prosperity was anticipated. 

The Consul-General advances two reasons for the 
justification of this opinion. "There has been," he 
states, "a remarkable increase in the number of indus- 
trial enterprises, the result of which was fresh and 
more work for great and small industries." The other 
reason resulted from "the formation of numerous 
syndicates." As this country is the land of trusts, so 
Germany is the country of syndicates. There is scarce- 
ly a ramification of trade the members of which have 
not combined for the regulation and control of prices, 
and even the quantity of output has been regulated by 
them. Protected by tariffs the syndicates have been 
enabled to inflate their prices to that limit which just 
renders foreign importation and competition impossi- 
ble. Another means of preventing foreign competition 
is that the syndicates refuse to supply any customers 
who purchase similar articles from foreign manu- 
facturers. The retailer must obtain all his goods from 
the home manufacturer, or be boycotted. The result 
of this industrial despotism is that the retailer is con- 
siderably limited in the choice of his source of supply, 
while the foreign competitor finds no market for his 
goods. Another serious phase of the situation is 
that the home retailer discovered that while he was 
paying tremendous prices for his goods, the same 
articles were being placed upon the foreign markets 
at a ridiculously low figure, which absolutely precluded 
the manufacturer from reaping any profit. In short, 
the retailer was not only paying dearly for his goods, 
but he was also paying for the loss that the manu- 
facturers were incurring in the foreign markets. 

Such a condition of affairs could have but one out- 
come. The inevitable result has ensued. The manu- 
facturers, secure from foreign competition by the pro- 
tective tariffs, have increased their prices to such an 
extent that now they have attained an unenviable and 
absolutely untenable position. The retailer refuses 
to pay the exorbitant prices, with the result that the 
demand has considerably decreased. The commercial 
depression which at first was considered to be only 
temporary in character has now developed into a mat- 
ter of grave importance. In the early part of 1900 it 
was impossible to obtain sufficient labor to cope with 
the orders in hand. Now it is difficult to find adequate 
work for the laborers. Some industries, such as coal 
mining, are still fully occupied, but others, such as the 
iron trade, are experiencing serious times. The staffs 
are being considerably reduced, and wages are de- 
clining. Unless something unforeseen happens in the 
near future to revive the prosperity of the country 
serious situations will develop. The unemployed prob- 
lem will become acute. The government has en- 
deavored to save the situation by levying new tariffs 
and increasing old ones, but reprisals from other 
countries are promised if such drastic measures are 
enforced. And for all this the syndicates are entirely 
responsible. Had they not assumed such an intolerably 
despotic attitude no such crisis would have developed. 
Money has become so dear that it is impossible for 
any profits to be made. The first industry to suffer 
from this tendency was the building trade. Builders 
were unable to raise on mortgages at a rate that would 
leave them even a small margin of profit. The result 
was that work in this line came to a standstill. Cessa- 
tion of work in this trade affected the iron, glass, 
cement, stone, and cognate industries. Once the canker 
set in it has rapidly spread, and all efforts to stem 
the tide of depression have so far been completely 
nullified. The public have now painfully realized that 
the syndicates have failed to bestow those benefits 
which for times of trouble had in theory been antici- 
pated, and their power and influence on the markets 
is now regarded more as an evil rather than a 
blessing. 

The Consul-General opines that the high-water mark 
of German prosperity has been attained not by chance, 
but systematically and scientifically, and he states that 
Germans may well be proud of what they have achieved 
in comparatively so short a span of time. He ad- 
vances, however, a word of warning. The increase of 
the tariffs will result in the absolute exclusion of 
the foreigner, while the syndicates will take immediate 
advantage of the augmentation of the customs to in- 
crease their prices. The British exporters have felt 
the effect of the tariff considerably, but they are now 
surmounting the difficulty in the only possible man- 
ner, and one that is likely to affect the syndicates very 
severely. Several British manufacturers who cannot 
manufacture their goods in England to sell them profit- 
ably in Germany are establishing branch works in 
Germany. They can there compete with the syndicates 
upon their own ground and upon the same terms. The 
English manufacturer now undersells the syndicate 
at a price which is highly profitable to himself, and 
since he has to recoup no losses incurred by forcing 
another or foreign market, it cannot be described as 
unfair competition. Already several British firms 



have branch works in Germany, and, owing to the 
success that has attended this policy, several other 
firms who have hitherto had an extensive trade with 
Germany, but which has been killed t'irough excessive 
tariffs, are emulating their efforts. When this com- 
petition becomes sufficiently powerful the syndicates 
will experience serious times and will eventually be 
crushed. The English firms may suffer somewhat 
in the output of their English factories owing to the 
establishment of such branch works, but it will en- 
able them to direct their attention to new markets, 
where there is no opposition by heavy protective 
tariffs. 

The Consul-General strongly condemns the policy 
of organizing industries into syndicates or trusts. The 
home country must be the sufferer in the long run, as 
Germany has now found out to its cost, and eventually 
such combinations will be killed, and the home trade 
pass more completely into the hands of the foreigner. 



SCIENCE NOTES. 
A deposit of prehistoric ivory has been discovered 
in Alaska. 

M. Deutsch, the donor of the hundred thousand 
francs prize for the aeronaut who succeeds in making 
the trip from St. Cloud to the Eiffel Tower and return 
in thirty minutes, is considering the advisability of 
modifying the original conditions, owing to the dan- 
ger of maneuvering over Paris. The line of route may 
be changed so as to go around Mt. Valerian, starting 
and returning to St. Germain, Paris. 

J. B. • Nagelvoort has recently stated (Nederl. 
Tijdsch. v. Pharm.) that colchicum flowers contain as 
much as 0.1 per cent of colchicine, which is nearly 
ten times as much as has been hitherto found. Since, 
however, ho has merely relied upon color reactions 
for the alkaloid, and does not appear to have deter- 
mined its melting point, the statement must be ac- 
cepted with reserve, since the purity of his alkaloid is 
open to question. — Pharm. Zeit. 

The Colorado Cliff Dwellers' Association is making 
every effort to preserve the ruins which lie on the 
Mesa Verde, in southwestern Colorado. There are 
from three hundred to four hundred cliff dwellers, 
including the cliff palace on this Mesa. As these 
ruins are in the Ute Reservation, the state and na- 
tional government does not have any direct control 
over them. A ten years' lease has been obtained by 
the association from the Ute chiefs. The Secretary 
of the Interior has ratified the lease, and the associa- 
tion now has charge of the ruins. A toll road will be 
established, and the money received will go in part 
to pay for the rent which the Indians receive and 
also to keep the ruins from weathering and to protect 
them from vandals. 

H. Causse has previously stated that contaminated 
waters have the property of restoring the color to 
Schiff's reagent and of giving an orange color with 
sodium para-diazo-benzeno-sulphonate. He now finds 
that pure waters will restore the color to hexamethy- 
lene rosaniline decolorized by sulphurous acid, while 
polluted waters give no color with the reagent. The 
reagent employed is hexamethyltriamidotriphenylcar- 
binol, known commercially as "violet crystals." It is 
employed in the form of a 1 per mille solution in 
water saturated with sulphurous acid. One hundred 
c.c. of the water to be tested is placed in a stoppered 
flask, and 1.5 c.c. of reagent is added. If the water 
be pure, a violet ring is formed on the surface, which 
gradually permeates the whole liquid. Another quan- 
tity of the water is heated to 35 to 40 deg. C. in a stop- 
pered flask for two hours, and then cooled; this, 
treated as above, gives the violet reaction, but much 
more intensely if the water be pure. — Comptes Rend., 
133, 171. 

An important and enterprising scheme which will 
do much to foster commercial relations between 
Russia and England is to be made by a number of 
Russian agriculturists and dairy producers. At the 
present time the major portion of the butter imported 
into England comes from Denmark, but a large quan- 
tity is also supplied by Russia. The latter country 
is now to attempt to obtain the monopoly in this sup- 
ply. A direct butter trade between various parts of 
Siberia and England is contemplated, and to accom- 
plish it a number of landed Russian proprietors and 
traders from various parts of the country are going 
to visit England to study the requirements of the 
English nation with regard to this commodity and 
other dairy produce. The deputation will be under 
the direction of Prince Sherbatoff, president of the 
Moscow Agricultural Society. They will visit farms, 
dairies and cattle-breeding establishments in England, 
so as to become thoroughly familiar with the English 
method of farming and to carry out the same schemes 
as far as practicable in their own country. By this 
means the trade relations will he considerably im- 
proved between the two countries, and it will lead to 
a larger demand from Russia for English agricultural 
machinery. 
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A HEW DRIVING AXLE FOB AUTOMOBILES. 
It is well known that the driving wheels of motor 
vehicles must be connected to the motor in. such a 
way that they can revolve independently of each 
other, for the reason that when the vehicle turns a 
curve, or deviates from a straight line, the wheels 
mounted on the same axle turn at different speeds. 
Ordinarily, the driving wheels are mounted on the 
end of a rotating axle or shaft which is divided in 
its center so as to form two independent 
parts, these two parts being connected to- 
gether and with the motor through what 
is called a differential or compensating 
gear — a mechanism consisting of two gears, 
one fast to each axle-end, and a number of 
loose pinions mounted on the part connected 
to the motor (usually a central gear or 
sprocket) and meshing with the gears. When 
a turning movement is applied to the cen- 
tral gear or sprocket, the pinions act with 
the same pressure on each gear. If the 
driving-wheels turn at an equal speed, these 
pinions remain stationary on their studs 
and act simply as driving-keys, turning the 
gears, axles and wheels together as if they 
were one piece. But should the speed of 
the driving wheels become unequal — as 
when the vehicle turns a curve — the pinions 
would rotate on their studs, with a balanc- 
ing action on each gear wheel, as much as 
is necessary to take up the difference in the 
gears' speeds and drive the driving-wheels, 
to which they are connected by the axles, 
with equal force, irrespective of the differ- 
ence in the speed at which they are turn- 
ing. While this method of connecting the 
wheels together and to the motor permits their 
absolutely independent movement, the division of 
the axle into two parts weakens it greatly, and 
obviously necessitates the placing of two extra 
bearings near the compensating gear, besides in- 
troducing a very great difficulty — that of keep- 
ing these parts — each carrying a wheel and sub- 
ject to the severe strains of the road as well as 
those from the motor — absolutely in line. The slight- 
est diversion not only produces a great amount of fric- 
tion, but causes the elements of the compensating gear- 
ing to slide in and out of pitch (perhaps to the extent 
of binding) during every revolution of the axle, wear- 
ing them out very much faster than they would other- 
wise wear under simply the compensating action of 
the parts. . It is consequently necessary, with this 
compensating arrangement, to employ a very strong 
frame to hold the parts of the axle in line; this frame 
being, if well made, very expensive, owing to the 
great number of parts and 
accurate work required in 
its construction. 

In the accompanying 
illustration is shown a 
new driving axle, which 
has been brought to our 
notice by Mr. A. E. Os- 
born, of 2048 Valentine 
Avenue, New York city, 
and which, it is claimed, 
will overcome these disad- 
vantages by making the 
axle — while permitting the 
use of any type of com- 
pensating gear — solid from 
the outside of one hub to 
the outside of the other 
(the same as in horse- 
drawn vehicles) . The axle, 
if so made, is not only 
simpler and stronger in 
itself, but does away with 
the weight and expense of 
the above-mentioned fram- 
ing and the necessity for 
the central bearings, there- 
by eliminating their fric- 
tion and leaving only the 
two outer bearings to need 
attention. The lower view 
of the annexed illustration 
shows a section, with the 
parts broken away, of one 
form of the driving axle, 
illustrating only one pf the 
several modifications cov- 
ered by the patent, while 

in the upper view is shown a rear elevation of the 
same applied to a vehicle. The neat appearance of 
the contrivance — there being nothing between the 
bearings, except a sprocket or other transmitting 
mechanism — is apparent, especially when compared 
with the frame and central compensating gear now 
used, as shown by the dotted lines. 

As shown in the sectional view, the hollow driving 
axle, indicated by A, is mounted to rotate in the 
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bearings, B B\ fastened to the springs or framing 
of the vehicle, and is connected to the vehicle motor 
by a sprocket, S, and chain, as shown, or by any 
other suitable method. Through the axle a shaft, 8 X , 
passes, fastened to the gear, O 1 , of the compensating 
gearing at one end and to one of the wheel hubs, 
H', at the other, it serving simply to connect the 
gear and the hub together. The other element, O, 
of the gearing is attached to the other wheel hub; H, 
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A NEW AUTOMOBILE DRIVING-AXLE. 

mounted on the adjacent end of the axle and driving 
it directly. 

Thus, as both wheels are, of course, free to turn 
on the ends of the axle, by driving the axle, the 
pinions, P, mounted on the studs, 8 l , fastened to it, 
would drive both gears, O O 1 , which, as they are con- 
nected independently to the wheels — one directly and 
the other through the shaft, 8' — would in turn drive 
them in the same manner as with the usual construc- 
tion described. As the gearing is inside of one of the 
traction wheel hubs, it is more easily accessible than 
when it is placed in the usual position between the 
axle bearings; for, simply by removing the hub-core, 
it can be readily examined and oiled. Moreover, the 
adjustment of the axle-bearings does not affect the 
mesh of the compensating gears in any way. 

Another important feature of this patent is that it 
covers the use of the spur types of compensating 
gears with any form of solid axle of the class de- 



SELF-PROPELLING AUTOMATIC GRAB BUCKET. 

The handling of iron ore has produced some of the 
most ingenious and labor-saving machinery in the 
world. The demand for machinery of this type has 
been made and answered so successfully that the 
machinery itself has reacted favorably upon the ore- 
handling industry by multiplying tenfold the amount 
that can be handled in a given time, and also by 
greatly reducing the cost of handling. In the Scien- 
tific American we have, from time to time, 
illustrated the latest improvements in ore- 
handling machinery, and we now present an 
illustration of what is known as the Hay- 
ward Grab Bucket. This is one of the newer 
machines to be introduced in this class of 
work. It has made its appearance, and 
won its way into favor, at the great ore 
docks of the Carnegie Company, now owned 
by the United States Steel Company, at Con- 
neaut Harbor. It is used for loading ore 
from the stock piles into the railroad cars. 
To enable it to be moved from place to 
place, it is mounted on a low truck, the 
wheels of which are driven by sprocket-and- 
chain gears, operated from a transverse 
shaft extending beneath the platform of the 
truck. The grab bucket is mounted cen- 
trally upon the truck and rotates upon a 
turntable, as shown in the engraving. The 
hoisting and turning engine is closed in by 
a wooden housing, so that the operators can 
work at all times protected from the 
weather. The bucket is what is known as 
the orange-peel pattern. It consists of four 
curved triangular steel plates, which are 
hinged together at their upper abutting cor- 
ners, and are capable of being swung together until 
the lower edges meet and form a closed bucket, within 
which the material is retained. The bucket is raised 
and lowered by means of a wire cable running in a 
sheave carried on the top of the bucket. The opening and 
shutting of the sections of the bucket are accomplished 
by means of a chain which is worked from the platform 
of the machine. In operation, the bucket is allowed to 
fall by its own weight with the leaves open, as shown 
in our illustration. Its weight buries it in the stock 
pile; and, as it is lifted, the chain is wound in, 
bringing the sections of the bucket together and 
grasping a full load of the ore. The bucket is then 
raised by the wire cable, swung over the railroad car, 
and the chain is wound up, opening the leaves and 
releasing the load. 




SELF-PROPELLING, AUTOMATIC GRAB BUCKET. 

scribed, although this type is not shown in the illus- 
tration, as the bevel type is more easily understood. 

• « m » » 

Paris is now erecting along its principal streets 
"Phares de Secours." They are large lamp-posts pro- 
vided with a box containing a stretcher, dressings 
for wounds and a telephone connecting with the near- 
est ambulance station. On the outside is a barometer 
and a letter-box. 



Persian Carpet Weaving. 

A replica of the famous carpet from the mosque of 
Ardabil, which is now pre- 
served in the South Kens- 
ington Museum, London, 
is being made at Tabreez, 
Persia, the center of the 
carpet-making industry of 
that country. The flower- 
ing and designing of this 
carpet are absolutely 
unique. A hand - painted 
design of the original has 
been furnished to the Per- 
sian weavers, and so skill- 
fully is the work being 
carried out that it is stat- 
ed by the English consul- 
general that when com- 
pleted it will be equal in 
every respect to the original 
carpet, so faithfully is the 
work being reproduced, 
both with regard to color- 
ing and detail. The car- 
pet is being woven by 
boys ranging from eight 
to twelve years of age. 
They sit in serried rows 
before their looms. Their 
method of procedure is to 
pull the wool from a reel 
suspended above their 
heads in their left hands, 
and, with a flat knife pro- 
vided with a crooked point 
in their right, dash the 
thread, with three move- 
ments, through the web 
strings, hook it into the 
desired knot, cut off the surplus ends, and start an- 
other knot. The work is carried out with such remark- 
able rapidity that it is almost impossible to follow the 
movements of the weaver. Before setting to work, the 
weavers closely study the painted design which they 
have to .reproduce, and then depend entirely upon 
their memories to enable the work to be completed. 
Their memories are so reliable that it is very seldom 
they will refer back to the painted design. When 
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working upon a complicated pattern, the foreman of 
the loom — a boy about fourteen years of age — walks 
up and down, calling out, in a curious monotone, the 
number of stitches and the colors of the threads to 
be used. The Persian rugs and carpets are made by 
hand throughout, and none but vegetable or natural 
dyes are employed. It is to this fact that the longev- 
ity and durability of the Persian rugs are attributable, 
especially in connection with the colorings. 
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after the county in Virginia in which Mr. Nixon was 
born. 

While nominally of 10 knots speed, the "Loudoun" 
often distances boats claiming a much higher rate of 
speed. 

She can carry 14 tons of coal, and uses, in ordinary 
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HOUSE BOAT "LOUDOUN." 

The illustrations of the house boat "Loudoun," de- 
signed by Lewis Nixon for his own use, show what 
can be accomplished in the way of providing a float- 
ing home by one who knows just what is needed. 

The "Loudoun" is 130 feet over all, 17 feet beam, 
and draws 6 feet. She is of steel up to 4 feet above 
the water, and wood above this. There is an un- 
broken upper deck 110 feet long enclosed by a net- 
ting rail and covered over by double awnings, the 
lower one blue, to do away with the glare of the 
water on bright days. The steel hull is divided into 
six water-tight compartments. 

The living quarters are forward, arranged something 
like an apartment on shore. There are four large sleep- 
ing rooms, two bath and toilet with hot and cold 
salt and fresh water, a commodious dressing room, a 
parlor, and a dining room. 

Back of the dining room the pantry extends across 
the vessel, and is the dividing line from the crew's 
quarters. The engine is forward of the boiler, so as 
to keep the heat away from the owner's quarters. 
There are no air-ports in the staterooms, as windows 
are used throughout. The owner's stateroom has six 
windows and four doors opening into it. 

The vessel is driven by a triple-expansion torpedo- 
boat engine, having cylinders 10, 15 and 25 inches 
by 15-inch stroke, steam being furnished by a Rob- 
erts boiler. The after end has the deadwood cut 
away, the shaft being supported by a strut, such 
excellent maneuvering power being thus obtained that 
the vessel will turn in her own length. 

The crew have an after deck covered with a blue- 
lined awning, which is 12 by 17 
feet. The galley and pantry are 
bright and well ventilated, and 
the floors of both are covered 
with white tiles. 

There is a large dynamo sup- 
plying electricity for a number 
of specially - designed lights, a 
storage battery supplying light 
after the owner retires, thus 
avoiding noise or vibration. 

The anchors are raised by a 
steam windlass. 

The "Loudoun" has proved 
herself an excellent seaboat and 
makes frequent trips to Newport 
and points along the Sound. She 
was designed to take advantage 
of the water facilities of New 
York — the Staten Island kills, 
upper and lower bays, the Horse- 
shoe, Gravesend Bay, the Hudson 
and the Sound. 

Ten men are carried in the 
crew — a master, chief engineer, 
two firemen, a chef, messboy, 
two stewards and two deck- 
hands. 

The "Loudoun" was named 




A NEW BOOK LAMP. 

cruising, about a ton and a half a day. The tanks 
contain 15 gallons of water. 

-i — ■ m i ■ i >■ 

An exposition dealing with the prevention of sea- 
sickness is being held at Ostend, Belgium, and a 
large variety of appliances, remedies, etc., are ex- 
hibited. 



AN ADJUSTABLE ELECTBIC BOOK LAMP. 

Our illustration shows a miniature portable elec- 
tric lamp supported on a series of light, flexible metal 
links, held in whatever position they are placed by 
the friction of the connecting pins at the joints, and 
having at one end a spring clamp sufficiently large to 
slide over a book cover or some other thin article for a 
support. From the lamp attached to the opposite end run 
two wires to a small dry or storage battery, which may 
be carried in one's outside pocket or placed upon an ad- 
joining table, or in the lap of the person reading. In 
the case of a newspaper, the clamp may be adjusted 
to the forefinger of one hand and the light of the 
lamp projected upon such portion of the paper it is 
desired to read, both hands holding the paper. The 
small reflector throws the light onto the book or 
paper and screens it from the eye. The wires are 
connected to the battery by the usual thumb-screws, 
or by simply slightly ' screwing or unscrewing the 
small lamp bulb; this latter plan is much quicker 
and easier. 

The convenience of this lamp is self-evident, par- 
ticularly so in warm weather, when reading in the 
house is uncomfortable; lawns and piazzas may be 
then resorted to without fear of the light being 
blown out by the wind. It is also useful for amateur 
photographers in supplying a ready light for changing 
plates or developing, and for travelers, in cars, boats 
or hotels. Nurses find it convenient for use in dark- 
ened rooms. It can also be used with advantage in 
many other ways. 

Where the electric current can be had, special sock- 
ets or connections are provided, so that the lamp can 
be used without the battery. Duplicate batteries are 
supplied, which can be connected as soon as one gives 
out, or storage batteries can be easily recharged. We 
are informed that this novel lamp device has recently 
been introduced by the Portable Electric House Lamp 
Company, at 10 Cortlandt Street, New York. 




Communication Willi Thibet. 
An interesting endeavor is being made by a syn- 
dicate to establish trade communication with Thibet. 
Under existing circumstances, 
commercial relations with this 
seclusive country are almost im- 
possible, owing to the lack of 
transportation facilities of any 
description. As a solution of 
the difficulty, private enterprise 
is suggesting the construction 
of a rope aerial tramway from 
the summit of the Jalep Pass 
to the railway in the plains, and 
already a section of the country 
has been surveyed. The line 
will probably be carried on to 
Yatung, a distance of six miles 
by trail, but which is only three 
miles as the crow flies. The 
ropeway, when completed, will 
be forty miles in length, and 
will constitute a record in this 
means of transit. The engineer- 
ing obstacles that have to be sur- 
mounted are numerous, but the 
syndicate are confident of suc- 
cess. If completed, it will com- 
pletely metamorphose trade in 
Thibet. The main idea is to find 
a market in that country for the 
Indian tea. Owing to the close 



I. Buck View. 2. Under Way. 3. Dining Boom. 4. Parlor. 
THE HOUSE BOAT "LOUDOUN. "-LENGTH, 130 FEET. BEAM, 17 FEET. DEAFT, 6 FEET. SPEED, 10 KNOTS. 
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proximity of the tea gardens and the cheap means of 
transit promised over this ropeway, Indian tea plant- 
ers will be able to produce very cheap bricks. But 
other difficulties present themselves, which will serve 
to militate against the realization of such a scheme. 
Importing tea is tampering with the coinage, since it 
is said to be a government monopoly, and is used in 
lieu of money payments. The various kinds of bricks 
are generally regarded as legal tenders. It is consid- 
ered, however, that once the Thibetans are persuaded 
that the importation of tea is to their interest, they 
will purchase it, and all other difficulties will disap- 
pear. The people of that country will buy anything 
that is cheap. Taste is a matter of secondary impor- 
tance to them. In making or brewing tea, these people 
mix the leaves with a quantity of butter, which great- 
ly improves it; soda, to extract the color from the 
leaves and sticks; salt, sprinkled in according to 
taste, and the whole concoction is then boiled, 
churned, and served, and on a cold day is stated to 
be extremely refreshing. 
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When the dam is completed to its full height, it will 
rise 160 feet above "the old bed of the river, or prac- 
tically 300 feet above the lowest foundation course. 

Two hundred feet from the north cliff is located the 
gatehouse, in which are three 48-inch pipes, through 
which the Croton River will flow during the comple- 
tion of the dam. After its completion they will be 
used in emptying the reservoir for purposes of inspec- 
tion. As will be seen from our illustrations, this gate- 
house is located at the southern end of the spillway, 
which is carried around through an angle of 90 degrees, 
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THE CROTON DAM FOR THE WATER SUPPLY OF NEW 
YORK CITY. 

Since our last notice of the construction of the 
Croton Dam this important work has been carried 
along to a point which enables one to get a very fair 
idea from photographs of its imposing proportions. 
The main masonry portion of the structure has been 
carried up to an average height of about 140 feet 
above the original bed of the river, and toward the 
southern end the top course of masonry has reached 
the level of the bottom of the series of arches upon 
which the overhanging roadway will be carried, this 
level being about 18 feet below the parapet. 

The Croton watershed, which lies 35 miles north of 
New York, has a catchment area of 362 miles, an 
average yearly rainfall of 46 inches, and an average 
yearly flow of 135,400,000,000 gallons. The present 
water supply of New York is conveyed from the old 
Croton Reservoir by two conduits known as the old 
and the new aqueducts. This reservoir, which lies 
some 6 miles from the mouth of the Croton River, 
has a capacity of 1,000,000,000 gallons. It was built 
half a century ago, and although it sufficed for the 
population of 350,000 of that day, it has for many 
years proved inadequate to the needs of the rapidly 
growing metropolis. 

The new Croton Dam, which forms the subject of 
our illustrations, is being built across the Croton 
Valley at a point 3% miles below the old dam. The 
great reservoir which it will form will extend some 
15 miles up the Croton Valley and will include the old 
Croton Reservoir. Since the completion of the latter 
several additional storage basins and smaller reser- 
voirs have been constructed in the various valleys of 
the Croton watershed, and the contents of these, com- 
bined with that of the new reservoir which is now 
approaching completion, will give to New York city 
a total water supply of 75,000,- 
000,000 gallons. 

The great dam consists of 
three portions. The first 400 
feet on the southern side of the 
valley is an earth dam with a 
thin, interior, masonry core 
wall; then follows the masonry 
dam which is 650 feet in length 
and extends to within 200 feet 
of the northern side of the 
valley, where the dam swings 
around in a broad curve and ex- 
tends up the valley parallel to 
the hillside for a distance of 
1,000 feet, finally turning into a 
junction with the natural rock 
of the bluff. This 1,000 feet 
forms the spillway and will be 
more than sufficient to take care 
of the greatest possible floods 
and cloudbursts of the water- 
shed. 

The construction of the dam 
necessitated an enormous 
amount of excavation, before 
rock bottom of a sufficiently firm 
and homogeneous character to 
support a structure of this size 
could be found. The huge trench 

was carried down to a maximum depth of 131 feet 
below the original bed of the river, the width of the 
trench at the lowest point being about 250 feet. The 
work of excavating was commenced in 1892 and com- 
pleted in 1896, and during this period 1,100,000 cubic 
yards of material was removed. The cross-section of 
the masonry dam shows the upstream face to be ap- 
proximately vertical, the down-stream face having a 
slope of about 50 degrees. As fast as the masonry 
was built in place, the excavated material was re- 
filled until the original level of the bed of the river 
was reached, and at the present time about 134 feet, 
or two-thirds of the masonry, is buried out of sight. 




SECTION AND PLAN OF EARTHEN PORTION 
OF CROTON DAM. 

until it is approximately parallel with the northern 
slope of the valley. The exterior face of the spillway is 
formed in a series of deep steps, with a rise of 8 feet, 
and over these steps the surplus water will flow during 
heavy freshets. The accompanying illustration is 
taken from the artificial channel which was formed 
along the northern side of the valley for the purpose 
of conveying the Croton River past the dam. An 
arched culvert has been built at the river level for the 
passage of water during the construction of the spill- 
way. 

We have already alluded to the fact that the south- 
erly 400 feet of the Croton Dam is built on an entire- 
ly different system from the remaining portion. It 
consists of an interior core wall 18 feet in thickness at 
the base and tapering to 6 feet at the top, backed on 
both the upstream and downstream sides by a filling 
of earth with a slope in each case of 2 to 1. As will be 
seen from the accompanying plan there is no gradual 
merging of the masonry into the earth dam, but the 
change from one to the other is extremely abrupt, the 
masonry narrowing suddenly at the base from 150 feet 



mass of the earth dam is dry, its stability is certain, 
its great weight being sufficient to prevent its sliding 
bodily forward under the horizontal component of the 
pressure of the water. The very existence of the core 
wall, however, is an admission of the possibility of the 
saturation of the earth, and should this saturation on 
the upstream side take place, there would exist the 
following unfavorable conditions: the total weight of 
the core wall per linear foot would be about 200 
tons, while the horizontal water pressure resulting 
from the saturation of the earth on the upstream side 
would amount to 550 tons to the linear foot. So long 
as the wall remained intact and watertight, the down- 
stream mass of earth might prove sufficient to hold 
the dam in place, but should, as is altogether likely, 
cracks develop in the wall and the water cut through, 
it is certain that this portion of the dam would even- 
tually be carried bodily away. 

Moreover, the danger of water getting in between 
the upstream bank and the upstream face of the core 
wall is greater than might appear at first sight; for 
it will be seen that the slope of the earth embankment 
at the point of juncture of the core wall and the main 
masonry dam is carried around in the form of a section 
of a cone and overlaps about 300 feet on the main 
structure. As the latter will have no settlement what- 
ever, and the earth dam will be constantly settling 
during the first three or four years, there will be 
every opportunity offered for water to work in along 
the face of the masonry dam at A B and find a lodg- 
ment against the upstream face of the core wall. 

These considerations have led the commissioners in 
charge of the construction, acting on the advice of 
their chief engineer, to appoint a board of experts to 
investigate the subject and determine whether, even at 
this late hour, it would not be better to remove the 
core wall altogether and continue the masonry dam 
entirely across the valley, thus providing .a homogen- 
eous structure from abutment to abutment. The 
change advocated may mean a delay of from nine to 
twelve months, and an added cost of about $500,000; 
but in view of the vast importance of the new reser- 
voir, and the necessity of providing absolutely against 
any possible failure, and the water famine which would 
inevitably follow, it is to be hoped that this com- 
mittee will report in favor of the proposed change. 




VIEW LOOKING UP THE TEMPORARY CHANNEL, SHOWING SPILLWAY AND HEADGATE. 



to 18 feet. The masonry dam is homogeneous through- 
out. By virtue of its great mass, the careful selection 
of the materials which have been built into it, and the 
thorough bonding of the masonry, this portion is prac- 
tically a monolithic structure. Its failure could only 
take place by its sliding forward, or by its being bodily 
overturned about its toe. The stability of the earth 
and core-wall portion of the dam is dependent 
upon its mass and the impermeability of the core 
wall. The earth dam, being built up in layers and 
each layer carefully rolled, is supposed to be impervi- 
ous to water, the masonry diaphragm being introduced 
merely to make certainty sure. So long as the great 



Liquid Oxygen for Aeronauts. 

BY OUR ENGLISH CORRESPONDENT. 

An apparatus for the purpose of supplying aeronauts 
with pure oxygen when poised at a high altitude where 
the extreme rarefaction of the air renders them liable 
to asphyxiation, has been devised by a Frenchman, 
M. L. Cailletet. When aeronauts experience the nausea 
arising from rarefied air, they have recourse to the 
oxygen bag by placing the tube in their mouth. M. 
Cailletet considers this unnatural, since we are ac- 
customed from birth to breathe through the nose, and 
he contends that when inhaling oxygen through the 
mouth it does not accomplish 
its object. His device for solv- 
ing this difficulty consists of a 
double glass bottle containing 
liquid oxygen, and closed by a 
stopper through "which two tubes 
pass. One of the tubes ter- 
minates above the surface of 
the oxygen, and it is provided 
on the exterior with a rubbei 
weight, by means of which it 
is able to exercise atmospheric 
pressure on the liquefied oxy- 
gen. The other tube is made 
of lead and reaches to the bot- 
tom of the oxygen. The upper 
end of this second tube is con- 
nected with a vaporizer, com- 
prising a very small boiler con- 
structed of seven copper tubes 
communicating with each other. 
Owing to copper being a good 
heat conductor, the liquid oxy- 
gen, through the action of the 
rubber weight, is transformed 
into gas, and passes into a rub- 
ber reservoir which is fixed in 
the car of the balloon. Prom 
this reservoir extends a flexible 
tube communicating with the 
respiratory apparatus, which consists of a small metal 
mask protected externally with velvet to protect it 
from the cold. This mask only covers the mouth and 
nose in much the same way as the Fleuss apparatus 
is attached to the diver's face, being maintained in 
position by rubber bands. The gaseous oxygen in the 
reservoir is conveyed through the flexible tube to this 
mask and the aeronaut is enabled to breathe as com- 
fortably as if he were inhaling the ordinary atmos- 
phere. 
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A telephone cable has been laid through the Gothard 
tunnel. 
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Small Ice Plaut Wanted. 

To the Editor of the Scientific American: 

You kindly published in the "Business and Personal 
Want" department an inquiry from me in regard to 
a small "family" or "kitchen" ice plant. But I have 
had no replies from it, and suppose there is nothing 
made for the purpose, though I noticed once, a year 
or more ago, that a patent had been granted for such 
kind of apparatus. 

Perhaps if you would publish the inclosed para- 
graph, it might prompt some inventors to turn their 
attention to this field of useful work, and ultimately 
lead to the demand being supplied. 

It might be remarked that the desired ice plant 
should -be not too cumbersome or elaborate, and that 
it should be easily operated. 

I want such a plant for a place I have in Florida, 
and I have noticed several inquiries for the same thing 
in your "Personal Want" department. 

Marcus R. Rogers. 

72 Dawes St., Springfield, Mass. 



A Letter from Lick Observatory. 

To the Editor of the Scientific American: 

The Scientific American for August 31, 1901, con- 
tains the statement that the components of Capella 
"have actually been seen separately with the great 
telescope of the Greenwich Observatory and have 
been followed through more than a complete revolu- 
tion." The statement is also made that "the shortest 
double-star period previously known is over 11 years — 
about 40 times that of Capella." 

If the Greenwich observations of Capella are cor- 
rect, they are of great interest, as is pointed out in 
your article, but, in view of the fact that this star 
has been carefully examined by experienced observ- 
ers under favorable conditions, with more powerful 
telescopes than that at Greenwich, without obtaining 
any evidence of the star's being telescopically double, 
it would seem that the acceptance of the Greenwich 
measures should be held in abeyance. The Yerkes, 
the Lick, the Meudon, the Pulkowa, and the Nice 
telescopes are larger than that at Greenwich; those 
at Vienna, Washington, Cambridge (England), Flag- 
staff, and Princeton are n,early its equal in power. 
If the Greenwich observations are correct, it ought 
to be possible to confirm them with any of these 
instruments. I have not heard of its being done, 
and the great interest in the star as forming a pos- 
sible connecting link between the spectroscopic and 
visual binaries would no doubt lead to the early an- 
nouncement of the confirmation, were it accomplished 
by any one of them. 

The spectroscopic observations furnish the dates 
when the two components of Capella have their maxi- 
mum apparent separation. At about these • dates, on 
several occasions, I have examined Capella under very 
favorable atmospheric conditions with the large re- 
fractor of the Lick Observatory without obtaining any 
evidence of its being visually a double star. Profs. 
Aitken and Perrine have also examined it, with the 
same instrument and with the same result. 

Last year I published an investigation of the orbit 
of Delta Equulei, showing that its periodic time is 
probably not far from 5.7 years, instead of 11.45 years, 
which had previously been accepted and which is un- 
questionably erroneous. The spectroscopic observa- 
tions of this star with the Mills spectrograph of the 
Lick Observatory by Director Campbell and Mr. 
Wright are of special interest, since these observa- 
tions show that Delta Equulei is a spectroscopic, as 
well as a visual binary. The spectrograms secured in 
1900 show no doubling of the lines due to the two 
components, but all of those obtained in 1901 do show 
a broadening or doubling of the lines, indicating a 
relative velocity of the two components of about 33 
kilometers per second. W. J. Hdssev. 

Lick Observatory, University of California. 



Arrangements have been concluded for the German 
transatlantic liners to make Dover a port of call. 
Negotiations have been in progress for some time 
past with the steamship companies' authorities at 
Dover and those who are responsible for the scheme 
of converting Berehaven, in Ireland, into a transat- 
lantic port. The deep water harbor at Dover, which 
has a depth of 40 feet at low water spring tides, will 
be utilized for this purpose. A new masonry pier 
3,000 feet in length and inclosing 75 acres will be 
completed in the course of a few weeks, and will 
afford excellent berthing accommodation for ocean 
liners. By this means the German vessels will call 
at Berehaven and then at Dover, thus saving several 
hours on the journey. It is also under consideration 
to land all passengers for France at Dover, then trans- 
porting them by the ordinary cross channel steamer 
to Calais, thence to Paris, by which means several 
hours would be saved. 
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Electrical Notes. 

Lieut.-Col. Samuel Reber, U. S. A., has developed a 
system of wireless telegraphy which is said to give 
excellent results, and it is also said that it does not 
infringe upon the Marconi patents. ■ It is now in use 
between Alcatraz Island and the Presidio, San Fran- 
cisco. 

Vibration caused by the underground electric road 
has injured the tower of St. Mary-le-Bow on Cheap- 
side, London, a famous church built by Sir Christopher 
Wren. The company has agreed to pay $5,000 in order 
that the tower might be straightened. It is now 23 
inches out of perpendicular. 

A proposition to secure an appropriation from the 
New York Legislature to establish a school of elec- 
tricity at Schenectady in connection with Union Col- 
lege was defeated. The General Electric Company has 
agreed to give $12,500, provided that the same amount 
is obtained from other sources. 

Very little work has been done on the direct-cur- 
rent Nernst lamp, as it is not considered wise to 
go in for small candle powers. At the present time 
300 hours is the life of a direct-current glower. The 
Nernst lamp will probably be a competitor of the 
arc rather than the incandescent lamp. 

The Brooklyn Rapid Transit Company is about to 
build emergency stations for repair wagons in various 
parts of the city. A crew of five men will remain 
in the stations at all times, and, as in fire stations, 
the men will descend by means of a brass sliding 
pole, or, to be more accurate, a brass tube. 

In St. Louis the nut-cracking industry gives em- 
ployment to a considerable number of persons, there 
being three plants in the city. The nut-crackers are 
driven by electricity, each nut being fed individually 
into the crusher. After the shells are cracked the 
nuts are winnowed by an air blast and the meat is 
picked from the crushed shells by hand, women and 
girls being employed for this part of the work. 

It is the intention of the British Admiralty to in- 
stall the Marconi system of wireless telegraphy on 
Cape Race, Newfoundland, in order that the British 
Royal Yacht "Ophir," carrying the Duke and Duchess 
of Cornwall and York, may be communicated with 
when it approac iss the Newfoundland coast in Octo- 
ber, the idea bei lg to prevent all possibility of an 
accident during the season when fogs are apt to be 
very plentiful. 

The St. Louis Transit. Company, during the period 
of excessive heat, gave free transportation to children 
ten years of age and under and one member of the 
family where the parents were unable to pay tor trans- 
portation. They were permitted to ride free on the 
cars to the principal parks and recreation grounds in 
the vicinity on presentation to the conductor of a 
doctor's certificate saying that the child would be bene- 
fited by an outing. 

A correspondent in Paris suggests, in view of the 
fact that electricity is produced at very low rates in 
Norway and Sweden by utilizing hydraulic power, 
that in Iceland electricity may be produced quite as 
cheaply, if not cheaper, so that the electric heating 
of houses and buildings could be accomplished much 
cheaper than by coal, which costs $9.50 to $11 a ton. 
The hydraulic power available is very large, and 
owing to the prevailing winds, windmills could also 
be utilized. Of course, Iceland is sparsely inhabited, 
so that it would hardly pay to install an electric sys- 
tem except in a few localities. With this vast water 
power available it seems as though it would pay 
certain chemical industries to locate there. 

A new process of preparing wood for building is 
in use in Austria. Green wood is placed in a large 
wooden trough whose bottom is covered with a lead 
plate. This is connected with the positive pole of a 
battery. Covering the wood is a second lead plate 
which forms the negative pole. The wood is then 
subjected to a bath in a solution composed of 10 per 
cent rosin and 75' per cent soda. Under the influence 
of the electric current the sap is drawn out of the 
wood and rises to the surface, the solution being 
absorbed by the wood. The operation requires from 
five to eight hours. The treated wood is allowed to 
dry for about two weeks, when it is ready for use. 
The drying can be hastened artificially if desired. 

A new electric lamp has been devised by Dr. Sophus 
Bang, the manager of the laboratory of Prof. Finsen, 
the inventor of the lupus light cure, specially adapted 
for utilization in connection with the cure. In this 
lamp the inventor has substituted metal in lieu of 
the carbon poles, and although a very feeble light is 
emitted, it is stated to be. exceptionally rich in the 
chemical rays. By this means the therapeutic . 
erties of the light are increased tenfold. Consequently 
a patient who at present has to submit to an operation 
lasting one hour and a quarter will only require 
approximately ten minutes' treatment at a time. The 
cost of the lamp also is so low that it will he possible 
for every doctor to possess one, since it can be fitted 
to an ordinary electric light installation. 
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Antomoblle News. 

Fifty thousand dollars have been appropriated to 
provide motor cars for use in the approaching maneu- 
vers of the German army. 

We have received a copy of The Auto Era, pub- 
lished monthly by the Winton Motor Carriage Com- 
pany, of Cleveland, O. It is composed of a number 
of brief notes on live automobile topics, and is illus- 
trated by many engravings, including some showing 
an automobile among the quicksand deserts of Nevada. 
It is edited by Charles B. Shanks. 

The automobile has brought many new words into 
use. The correct word for a private collection of 
automobiles, equivalent to "stable," seems to afford 
considerable difficulty. "Motorbarn," "motorome," 
"motorden," "motorium," "motorshed" and "motable" 
have all been suggested. The French term "garage" 
would be a good one if it was not used for designating 
a place simply for storing and repairing automobiles. 

A postmaster of a Western city recently desired 
to experiment with mail collection by automobiles. 
A local manufacturer placed a machine at his dis- 
posal and the collector was started out with it. When 
the first box was reached the collector remembered 
that there was a time schedule for the collection of 
mail, and as this was the case with all the boxes the 
automobile showed no gain in speed over the ordinary 
horse and cart. 

The consent of the local municipalities having been 
obtained by the Pan-American authorities for the 
holding of a 100-mile road race between Buffalo and 
Erie, the governors of the Automobile Club of America 
have decided to hold the annual sweepstakes over that 
course, September 19, 1901, as originally planned. 
The governors have also decided to hold a week of 
sports in the Stadium during the week September 
16-21 inclusive, including the race for the mile record. 

The Grand Duke Nicolas Mikhailovitch is one of 
the first to make the passage across the Caucasus 
range to Batoum. He reached the latter town on the 
first of August on a Mors machine of 10 horse power, 
which he has been using for some time in the Cau- 
casus region. According to a telegram which he sent 
to the Mors establishment at Paris, he had just been 
the first, with Leon Renhold, to cross the Goder Pass, 
which is at an altitude of 7,000 feet, on the route from 
Borjom to Batoum. They made the trip from one 
place to the other, a distance of 150 miles, in 11 hours, 
and the Duke is highly pleased with his performance.. 
The Goder Pass is in the western part of the Caucasus 
region. Borjom is a small town in the Kars prov- 
ince, to the south of the Caucasus and near the Persian 
frontier. 

The Fourth Annual Automobile and Cycle Show is 
to be held at Paris from the 10th to the 25th of De- 
cember, and will doubtless prove as great a success 
as last year's show. It is organized by the Automo- 
bile Club of France, together with the Chambre Syn- 
dicale de l'Automobile and similar associations of 
manufacturers. It will be held, as before, in the Grand 
Palais of the Champs-Elysees, which affords ample 
space and a good light. The list of rules has just 
been published. Automobiles, moto-cycles, and me- 
chanical traction vehicles form the first class, and 
cycles of all systems, the second. Then come ma- 
terials of construction, tires and pneumatics, detached 
pieces, motors and accumulators, the classes relating 
to navigation (automob'.ie boats), aerostatics, sports 
and touring, carriage work, costumes and equipments, 
inventions, bibliography and photography. Demands 
for space should be addressed to the Commissariat 
Generale de l'Exposition, 6 Place de la Concorde, be- 
fore the 10th of October. Special arrangements have 
been made as to insurance and the handling of in- 
flammable material. The Commission is taking meas- 
ures to have all the objects imported free of duty, pro- 
vided they are taken back after the Exposition. 



Progress on the Uganda Railway. 

Work upon the Uganda railroad is proceeding rapid- 
ly. When completed it will be 583 miles in length. 
By the end of October of this year the railroad will 
have reached the shore of Lake Victoria; the earth- 
work about March, 1902, and the American viaducts 
a few months later. The cost of completing and equip- 
ping the road is estimated to amount to about $26,- 
000,000. At first the paying prospects of the road do 
not appear encouraging, as the working estimates 
prove that even with one train each way daily the 
expenditure will total about $1,000,000, while the re- 
ceipts, it is anticipated, will not attain more than 
$500,000. The government will, therefore, have to pay 
about $500,000 on the year's working for 1902-1903, 
and a similar decreasing sum each year until about 
1910, after the lapse of which time it is expected 
that a small return will be gained upon the expended 
capital. 



Mica has been found a few miles from Yarmouth, 
Nova Scotia, in considerable quantities. 
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IMPBOVED HYDEOGEAPHIC INSTRUMENTS. 

A set of hydrographic chart-engraving machines, in- 
tended for use in the Hydrographic Office in the Impe- 
rial Japanese Navy, identical with those made by 
Queen & Co. for the United States Hydrographic Office 
and the United States Coast Survey, have just been 
completed at Philadelphia. The instruments are the 
invention of Vincent Le Comte Ourdan, who was for 
nineteen years engraver in the United States Hydro- 
graphic Office, where, by his inventive and executive 
ability, he created the Section of Mechanical Engrav- 
ing, of which he was chief until his recent resignation 
for the purpose of going to Japan to deliver and 
install a complete set of the chart-engraving machines. 

There are now in use in the United States Hydro- 
graphic Office two sets of these machines, and while 
they do not engrave quite one-half of the entire chart, 
they have, according to the official report of the 
Hydrographic Office, trebled the output of charts. The 
machines, of which there are six, consist of a sound- 
ing-engraving machine, a combination of tinting and 
border-engraving machine, a border subdividing ma- 
chine, a border and scale-shading machine (which also 
engraves the United States Hydrographic Office: symbol 
of mud bottom), a compass-engraving and lettering 
machine, and a multi-point divider. Our illustrations 
represent the sounding machine, the compass machine, 
and the lettering machine. 

The sounding machine is 10 feet in length by 4 feet 
6 inches in width; its great length permits the orig- 
inal drawing and the plate to be engraved to be placed 
side by side on the table. The positions of the sound- 
ings are transposed from the original drawing to the 
copper plate by means of a cross-head which travels 
north and south, carrying two carriages which travel 
east and west, each in an opposite direction to the other. 
The one overplaying the drawing carries a stationing- 
point, which is always in contact with the surface of 
the drawing; the other carries the engraving mechan- 
ism and a set of patterns, which are engraved on a 
circular disk mounted on top of said carriage. At 
the lower part of said carriage is a universal joint 
through which passes an engraving tool long enough to 
reach from the plate over the pattern disk. 

The position of the sounding desired to be engraved 
is obtained by moving the cross-head north or south 
and the carriages east or west until the stationing- 
point is over the first figure of the sounding to be 
engraved. The pattern disk is then rotated until the 
proper numeral is brought to the index point directly 
in front. The engraving point, which is heavily 
weighted, is then lowered to the plate, and the upper 
end is made to follow the channel of the engraving 
pattern, thus cutting the numeral in the copper plate. 

This operation is repeated until all of the soundings 
are engraved. The depths of the lines are regulated 
by the amount of weight on the engraving point. 

The size of the figura engraved is regulated by rais- 
ing or lowering the universal joint. To 
compensate for the shrinkage or expansion 
of the drawing, the stationing-point has a 
movement independent of the engraving 
point, and as the engraving point travels 
north and south or east and west, the sta- 
tioning point is moved in the reverse direc- 
tion by its independent movement, thus dis- 
tributing the small error, due to shrinkage 
or expansion, over the entire chart so that 
at no one point is it noticeable. 

The compass machine consists of an an- 
nular base, on which rotates a tool-carrier 
for engraving compass roses, and another 
tool-carrier for lettering the same. The 
base is oriented on the plate in proper 
position, and a true north compass con- 
sisting of a circle of 360 degree lines, and 
inside of that circle a circle of 128 lines 
representing the mariner's points. After 
this is engraved, the compass is set to 
the desired magnetic variation, when an- 
other degree circle and mariner's-point cir- 
cle, both at the magnetic variation, are en- 
graved inside of the true compass. 

The compass engraving mechanism is 
then moved from the base, and the lettering 
mechanism substituted. This mechanism 
operates in exactly the same manner as the 
sounding machine, except that it only en- 
graves in circles instead of straight lines, 
as in the case of the former. 

Messrs. Queen & Co., Philadelphia, have 
been commissioned to . supply a set of these 
machines to the German government, and 
expect to equip the hydrographic offices of 
the principal countries of the world with 
complete sets. 
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A New Plan for Protecting Trees Against Cold. 

Mr. J. F. Tucker, of Brooksville, Pla., has devised a 
most ingenious apparatus for protecting trees or vege- 
tation against the cold. He found by observation and 
experience that tender vegetation on the south shore 
of a river, lake or other body of water, usually escaped 
the blighting effect of frost, while similar vegetation 
on the north side had been badly hurt, and even killed. 
The orange groves in Florida, which have enjoyed 
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THE LETTERING MACHINE. 

the greatest immunity from frost, have been, in nearly 
every case, protected by a body of water to the north 
or west of them, or, better still, both north and west, 
the directions from which the severest cold in Florida 
usually comes. In Florida the deep-water rivers and 
lakes are commonly fed by springs which contribute 
to the heat treasured up from the long summer 
months, so that when a cold spell comes the air is 
brought in contact with the body of water at a rela- 
tively high temperature — say 66 to 70 deg. F. This 
contact of the cold, frosty or freezing atmosphere with 
this body of warm water causes a cloud of fog or 
vapor, sometimes quite dense, to rise from the sur- 
face of the lake or river, and completely envelop the 
locality south and east of it, thus securing immunity 
to orange groves or vegetable gardens that may hap- 
pen to be there, and groves are so located with the 
specific purpose of securing the protection assured by 
such conditions. This vapor by condensation makes 
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A popular woolen fabric much worn in 
England, a tweed, has caused a tuberculosis 
scare in England. It seems that it is made 
in little cabins by peasants, among whom 
consumption is very prevalent. 




sensible the latent heat supplying the favored locality 
with both heat and moisture and raising the tempera- 
ture to such a degree as to give more or less immunity 
from damage by frost or freezing. According to a 
bulletin published by the Weather Bureau, the heat 
given off by the condensing of vapor is enormous. The 
condensation of enough vapor to make one pint of 
water will evolve enough heat to raise more than five 
pints of water from the freezing to the boiling point. 
Mr. Tucker's invention proceeds upon these principles, 
and it comprises means for making an artificial fog 
in the orchard or over the ground to be protected, in 
which means he employs, as leading elements, one or 
more artesian wells for supplying water, pipes for 
distributing the water through the grounds, heat appli- 
ances for warming the water, pumps for forcing it 
to its destination, compressed-air appliances and nu- 
merous spray-nozzles distributed through the 'orchard 
for spraying the warm water and converting it into 
a protecting blanket of vapor, in connection with other 
details. The essentials in his process are heat and 
moisture, applied in such a way as to make sensible 
the latent heat as an adjunct to the heat he actually 
applies. For water he favors artesian wells, as they 
are usually of a high degree of temperature and 
remain unchanged by the cold of winter. 

In the absence of wells, he seeks the warmest water 
he can find in the deepest parts of rivers, lakes, etc. 
In Florida he has found artesian and other deep wells 
to range from 72 to 84 deg. F., and he considers that 
65 to 70 degrees can be depended upon for the deep 
water of rivers and lakes, his object being in all cases 
to obtain a water naturally the warmest. His experi- 
ments have been made with the natural water alone, 
and he believes that where the temperature of the 
well runs high it will, for anything but the severest 
weather, be found sufficient; but, in order to make 
his system a protection against any cold that may 
come to the fruit belt, he utilizes the intense heat of 
compressed air, by means of which he believes he can 
raise the temperature of these arid warm wastes to 
100 and 110 deg. or more. Mr. Tucker's device com- 
prises a system of pipes with spray nozzles extending 
at close intervals and distributed throughout the en- 
tire field, a well or other source of water supply, 
pumps for energizing the water, and an air compressor 
discharging its air in a heated condition directly into 
the water for the triple purpose of promoting the flow 
of water, for heating the same, and for admixing a 
gaseous medium therewith to promote its atomizing 
at the discharge nozzles. The pipes running through 
the orchard are from 1 to 2 feet underground, and are 
connected with the spray-nozzles at suitable intervals. 
Valves serve to control the mains. For ordinary pur- 
poses two outer guard-lines will probably be sufficient, 
since nearly all Florida cold spells are accompanied 
by winds of considerable velocity, and these winds 
will sweep the vapor through the grove as it does 
the mist or fog that rises from a body of 
water to north or west of a grove, and he 
finds he can, by heating the water, bathe 
the grove in a hotter and moister atmos- 
phere than is done by a lake or river. Cis- 
terns are provided which are to be housed 
and tightly covered so as to hold the heat, 
in order that the water may be stored there- 
in from one to three hours, with the air- 
pump working at full capacity in order to 
be sure of sufficient heat to overcome the 
severest cold that may ever occur in the 
orange section, thus making the grower per- 
fectly secure. The apparatus can be ar- 
ranged to be used for irrigation when de- 
sired, and one of the cisterns can be used 
for the preparation of the emulsion for 
treating the trees for scale and other in- 
sect enemies. When the hot compressed air 
issues from the ejector into the artesian 
"well, it mingles with and is carried along 
by the water in its- travel to the spray- 
nozzles. This not only insures the utiliza- 
tion of all of the units of heat in this air, 
but it also, when issuing at the spray- 
nozzles along with the water, forms an 
atomizing blast and produces a fine com- 
minution of water and produces the phys- 
ical characteristics of fog. 
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A New Vineyard Pest. 

The vineyards of northern Portugal have 
been attacked by a new pest called the Ma- 
romba disease. Samples of the trees at- 
tacked have been sent to the Royal Gardens 
at Kew, London, for investigation, and the 
result of these examinations shows that the 
disease is caused by a fungus, the Rosellinia 
necatrix, which has the peculiar power ot 
attacking the roots of almost every kind of 
plant with which its mycelium comes into 
contact. The remedy is an application of 
carbon bisulphide near the roots of the af- 
fected trees. 
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THE KANTJFACTTJBE OF CARAMELS. 

The confectionery industry in the United 
States is of the first magnitude, and vast 
quantities of all forms of this luxury are 
shipped abroad. Machinery now enters very 
extensively into the manufacture of confec- 
tionery of all kinds, and particularly in the 
manufacture of caramels, which are a favor- 
ite form of sweet. About 90 per cent of all 
the caramels made in this country come 
from Pennsylvania, from three factories 
which are operated by a single company. 
The books of one of these factories showed 
that 332,000,000 caramels were turned out 
last year, and it is approximately estimated 
that the output of the three factories 
amounted to 1,300,000,000 caramels. A large 
proportion of this amount was packed in 
small boxes and packages for sale on trains, 
etc. 

The principal ingredients which enter 
into the manufacture of caramels are sugar, 
glucose, milk and cream, chocolate, and 
such materials as walnuts, cocoanuts, etc. 
Cream is used only in the higher grade 
goods, condensed milk being used for the 
low and medium grades. In brief, the 
various processes in the course of manu- 
facturing caramels may be described as 
cooking, sizing, cutting, wrapping, and pack- 
ing. The photographs from which our 
illustrations were made were taken in the 
factory at York, Pa., where one of the large 
plants is advantageously located between two com- 
peting railroads. There are a number of buildings, 
the principal one being of brick, four stories in height. 
The railroad tracks lead directly to the factory deors, 
so that the raw material and the finished product can 
be received and shipped direct, with the smallest 
amount of handling. In the basement of the building 
are stored large quantities of sugar and glucose, and 
here, also, is the cream-separating and milk-condensing 
plant. The milk is received directly from the farms 
each morning, and the cream is separated by a De 
Laval separator. Part of the cream is retained for 
use in caramel-making, but the greater part of it is 




Wrapping; and Packing- Caramels. 

sent to a craamery, where it is made into the highest 
grade of butter; 30,000 quarts of milk are condensed 
daily in the condensing plant. After the cream has 
been separated from the milk the latter is condensed 
in a condensing pan where atmospheric pressure is 
removed and the percentage of water is reduced by 
boiling. 

The glucose, sugar, syrup and condensed milk are 
forced through pipes to the top of the building, in 
order to reach the cooking 
room. When the glucose 
reaches its destination it 
is stored in a tank pro- 



vided with a steam jacket to keep the con- 
tents thin. Prom this tank the glucose is 
distributed through the medium of other 
tanks to the cooking kettles, which we illus- 
trate. There are twenty of these copper 
cooking kettles, provided with steam jackets. 
They hold from 75 to 200 pounds of the 
material. The other ingredients are mixed 
in the basement of the building, and when 
reduced to a liquid state they are forced 
to the cooking-room in the same manner as 
the glucose. The cooking process, which 
usually lasts about 30 minutes, varies in 
time according to the nature of the goods 
being produced. The contents of the kettles 
are stirred constantly by mechanical means, 
and they are nearly all of the tilting pattern. 
When the ingredients have become thor- 
oughly mixed and cooked they form what is 
known as "caramel paste." The kettles are 
then tilted and their contents turned out 
into iron pans, shown at the rear of the ket- 
tles. The pans with their contents are then 
slid into the cooling room and the doors 
of the compartments are shut. The cooling 
room is connected with a refrigerating plant 
so that the caramel mixture in the shallow 
pans hardens in a very few minutes, when 
ordinarily one or two hours would be re- 
quired if exposed to the air. Where large 
quantities of caramel-mixture are to be 
handled it will readily be seen that it is 
very necessary to have all the operations 
conducted so as to occupy a minimum of time. From 
the cooling room, the mixture, still in the pans, is 
taken to a cutting room, where the sizing and cutting 
operations are performed by machinery. The pans 
are adjusted so as to fit these machines. The sizing 
machine, which reduces the mixture to any thickness 
required, consists of rollers which act in the same 
way as the rolls in a mill. Each has two steel rollers, 
one smooth and the other grooved. The machine 
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Chocolate Caramel Dipping- Machine. 
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is adjustable so as to reduce the mixture to any thick- 
ness required. Prom the sizing machine the mixture, 
which has now been reduced to gage, is run through 
the cutting machine, which consists of a smooth roller 
at the bottom, and circular knives at the top. These 
knives revolve against the roller, cutting the material 
lengthwise. The operator then reverses the machine 
and the material is cut crosswise, making the familiar 
cubes which are known as "caramels." From the 
cutting machine the caramels go to the wrapping and 
packing room. Here the individual caramel is 
wrapped in wax paper and the goods are packed in 
boxes of from one to five pounds each. Small pack- 
ages are also made up. Machines have been devised 
for automatically wrapping the caramels, but up to 
the present time hand wrapping is largely employed. 

Our other illustrations are devoted to special forms 
of caramels, for there are many kinds, grades, and 
qualities. One of them shows the pulling room, where 
caramels are made without glucose, containing only 
sugar, milk and such coloring matter as enters into 
their composition. These are known to the trade as 
"pulled goods." They are light both in color and 
weight. Large masses of the candy are thrown over 
hooks secured to the wall, and the mixture is rapidly 
pulled until it is smooth and fibrous. In our illustra- 
tions the large trays in the foreground are filled 
with starch, which is used to prevent the candy from 
sticking to the hands. Another illustration shows 
the chocolate room, where certain varieties of caramels 
are coated with chocolate. After the caramels are 
cut they are placed on sheet-iron frames, each little 
cube in a compartment by itself. They are then 
lowered into a tank of liquid chocolate, and the tray 
and its carrier are then raised out; the excess of 
chocolate is removed and the drippings are allowed 
to go back into the tank. The coated caramels are 
then set aside to cool and afterward are sent to the 
wrapping room, where they are inspected by ex- 
aminers and testers, whose duty it is to see that the 
weight and count of all caramels are correct and 
that the quality is up to the required standard. 

Cocoanut enters largely into the manufacture of 
caramels, and in the busy season this plant consumes 
5,000 cocoanuts in a single day, and has used 15,000 
in two days. The shells are cracked by boys, and 
the. cocoanut is removed and shredded by machinery. 
The shells make excellent fuel, and are used as well 
as coal under the boilers, but, strange to say, the one 
part of the cocoanut which goes to waste is the milk. 
Various experiments have been made in the hope of 
finding some use to which it could be put, but so far 
without success. The caramel company employs about 
1,400 hands in this plant, and about three-quarters 
of this number are girls. 

— # 4 ■ » » : — . 



Latest Developments in Aerial Navigation. 

Contemporaneous with M. Santos-Dumont's experi- 
ments to solve the perplexing problem of aerial flight 
several other inventors are designing vessels by which 
they hope to achieve the same object. The three most 
noteworthy attempts in this direction are being made 
by M. Henri Deutsch, the donor of the $20,000 prize, 
and two Englishmen named Mr. Buchanan, and Mr. 
T. Hugh Bastin, respectively. 

In designing his vessel Mr. Deutsch has availed him- 
self to a great extent of M. Santos-Dumont's design. 
The cradle is practically identical. The balloon is also 
very similar, only of far greater capacity than that of 
M. Santos-Dumont. The cradle measures 98% feet in 
length, excelling the latter's machine by 38% feet, 
while its weight is four times as great — 440 pounds. 
The balloon is 197 feet in length, with a capacity of 
2,000 cubic meters, as compared with 600. The motor 
is of 60 horse power, and weighs 880 pounds. The 
construction of the vessel is being pushed forward and 
the experimental trips will soon be undertaken. 

The vessel invented by Mr. Buchanan is novel in 
many respects; in outward appearance it resembles an 
immense bird, after which it is in reality designed. 
It is 120 feet in length, with a beam of nearly 14 feet 
and weighs complete with motor attached, and all ap- 
pliances, 23 hundredweight. The keel is constructed 
of yellow pine, and the body is entirely composed of 
bamboo covered with sailproof cloth made absolutely 
waterproof. This covering reduces the angles, gives 
the vessel a curved appearance, and considerably re- 
duces the air resistance. 

The engines are approximately of 14 horse power 
with four cylinders capable of imparting a velocity to 
the machine of 40 miles an hour. The most prominent 
characteristic of the vessel is the transverse grip pro- 
pellers, placed on either side of the vessel like the 
wings of a bird. To insure the blades of the pro- 
pellers obtaining a secure grip on the air they have 
been especially roughened, and by this means greater 
power will also be attained without increasing the 
power of the engines. 

The rudder, which is strongly made of aluminium 
and is shaped like the tail of a shark, is so con- 
structed that it will work from any angle as the steers- 
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man may desire. Tht engines and cabin are situated 
in the lower part of the ship, the upper part being 
inflated to assist in the buoyancy of the vessel and to 
increase its ascensional power to a certain extent. 

The vessel can rise or descend at any angle or 
vertically without losing any of its buoyancy, and is 
perfectly rigid in every respect. All the screws are 
of brass and the bottom of the vessel is cased with 
sheet copper and bound with hoop iron. 

Mr. Bastin, in his creation, has entirely eliminated 
the balloon and has produced an airship pure and sim- 
ple. He bases his invention upon the means utilized 
by Nature for aerial propulsion, viz., the wings. He 
has produced mechanism which is capable of reproduc- 
ing the requisite movements of a bird's wings. The 
latter can be fixed horizontally outstretched for soaring 
purposes, and the plane can also be varied to render 
upward or downward movements possible. Also, from 
this fixed position, the wings can be caused to vary in a 
graduated manner from a simple vibration up and 
down to the full amplitude or beat, and this move- 
ment can be maintained under any variety of plane. 

Each wing is controlled separately, so that the beat 
can be varied for the purpose of procuring movement 
in a lateral direction, left or right. The body of the 
vessel entirely incloses the mechanism and gives ample 
space for crew and passengers. It is also so arranged 
that the entire weight is below the wings, thus in- 
suring perfect equilibrium. Experiments with both 
of the English creations will be made in the course of 
a few weeks, when their merits or disadvantages will 
be adequately realized. 
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New fa slum Compounds. 

M. C. Chabrie, who has been experimenting with the 
metal caesium, has lately succeeded in forming a new 
series of compounds. Among these are the sulphite, 
bisulphite, hyposulphite, etc. These results are described 
in a paper read before the Academie des Sciences. 




Breaking Cocoanuts. 

THE MANUFACTURE OF CARAMELS. 

The first compound is the sulphite of caesium. It is 
formed by taking 14 parts by weight of pure carbonate 
of caesium (obtained from the mineral pollux), and 
dissolving it in 400 parts of boiling ethylic alcohol 
at 99 degrees strength. The solution thus obtained 
in divided into two equal parts. One of these is sat- 
urated with dry sulphurous acid gas by allowing a 
stream of the gas to pass through it for 3 hours; this 
produces a bisulphite, which is partly precipitated as 
a white powder. The whole, liquid and precipitate, 
is mixed with the remaining half of the original solu- 
tion, and heated for 3 hours in a water bath. After- 
ward the alcohol is distilled off and the residue dried 
in vacuo. This residue is an anhydrous sulphite of 
caesium, and appears as a white and crystalline mass, 
soluble in its own weight of boiling water. The author 
points out that by using water instead of alcohol, 
the product, instead of being pure and anhydrous, con- 
tains 9.3 per cent of water and a large proportion of 
sulphate. The bisulphite is prepared by the action of 
sulphurous acid gas in excess upon the alcoholic solu- 
tion of the carbonate, and, like the sulphite, is formed 
of white crystals, very soluble in water but nearly 
insoluble in alcohol; this compound is also anhydrous. 
Analysis of these two bodies shows that the sulphite 
of caesium has the formula Cs,SO :i and the bisulphite, 
CsHSO :i . The hyposulphite is another new compound. 
It is formed by boiling 5 parts of the sulphite of 
caesium with 5 parts of flowers of sulphur in 20 parts 
of water for % hour, renewing the water as it evapo- 
rates. The liquid is filtered and evaporated in vacuo, 
and deposits small needle-like crystals which are ex- 
tremely soluble in water. Analysis shows that the 
hyposulphite has the formula Cs^O,,. The hyposul- 
phate is the last of the present series. To form it, a 
solution of sulphite of caesium and of dithionate of 



barium are mixed below 60 deg. C, then filtered and 
crystallized. In this way very fine colorless crystals 
are obtained, which have the form of transparent 
hexagonal tables measuring about % inch in diameter 
and l-10th inch in thickness. This compound acts like 
the hyposulphates in general under the action of heat, 
and decomposes into sulphate and sulphite. It crystal- 
lizes in the anhydrous form, and has the composition 
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A CURIOUS MEANS OF DEFENSE. 

BY CHARLES FREDERICK HOLDER. 

Ten or twelve years ago I began a collection of 
the so-called horned toads along the base of the 
Sierra Madre Mountains, in the San Gabriel Valley, 
California, with the view of testing their powers of 
mimicry. These lizards were very common here, and 
it was an easy matter to corral twenty or thirty. 
They were well protected by their power of simulat- 
ing the color of their immediate surroundings, and 
it was often difficult to see or distinguish them from 
the ground upon which they rested. Those on dusty 
roads were dust-colored; those found among the rocks 
were frequently mottled, while nearly all of the speci- 
mens observed near the base of the mountains, where 
there was abundant verdure, were highly colored with 
vivid tints of yellow, red, brown and white. 

These specimens were divided up into pairs and 
placed in enclosures 2 feet square, with a wooden 
fence 3 inches in height, so that there was perfect 
light from above. Each corral was arranged with a 
different colored floor; thus one had a white sand 
bottom; the next was green, the next brown; a 
fourth black and white — in all a number of changes 
being produced by the arrangement of pebbles, leaves 
and sand. In these corrals the lizards were released 
and changed about that their adaptation to new sur- 
roundings might be observed. But it is not to this 
remarkacle protective faculty that attention is called, 
but to a protection so singular that it might well be 
conceived to be an effort of the imagination. 

In handling the lizards, which are perfectly harmless, 
despite their warlike array of spines, I noticed that, 
although I had treated them gently, my hands were 
spotted with blood, and upon examining one of the 
animals I found that its eyes were suffused with 
blood, while in another specimen its eye appeared to 
be destroyed, or represented by a blood spot. I at first 
assumed that while together the animals had injured 
each other with their spines; but suddenly, when 
holding a lizard near my face, it depressed or lowered 
its head, and I immediately received a fine spray-like 
discharge, which proved to be blood. A glance at 
the animal showed that its eyes were bloody, as 
though ruptured. The volley had come so suddenly 
that I did not see it, but I was convinced that in 
some way the lizard had ruptured a blood vessel in 
its eye and had forced the fluid through the air a dis- 
tance of at least a foot. 

I immediately began to experiment with the little 
captives, and found that the above explanation was 
the case beyond question; but only a small percent- 
age of the lizards could be induced to respond to my 
methods; giving them slight taps on the head seemed 
to exasperate them the most, and they would lower 
the head convulsively, the eye would be depressed, 
and a jet of thick blood, or blood which congealed 
very quickly, would be shot in a delicate stream to 
an extraordinary distance. Suspecting that the liz- 
ards did not consider me a dangerous enemy, and that 
I would have better success with some animal, I 
called in the aid of a fox terrier, .for which the little 
creatures evinced the greatest fear. When the dog 
placed his nose near them, they crouched low and 
endeavored to shuffle themselves under the sand out 
of sight; but when the dog was urged on, and began 
to bark, they would draw back, hiss slightly, then 
depress the head, and the white face of the enemy 
would at once be spattered with drops of blood. Such 
a discharge was very effective, and, when received in 
the nostrils, it caused the dog no little annoyance, 
and he ran around excitedly for a moment vainly 
endeavoring to rid himself of the fluid, which evi- 
dently had some disagreeable feature. 

To ascertain the distance to which the lizard could 
eject this stream from its eyes, I urged the dog to 
alarm a fresh specimen, and held a large sheet of 
white paper two feet in front of it, which was soon 
spattered with little drops of blood, which were hurled 
by the lizard with remarkable force, covering an area 
of 4 or more inches, evidently in its efforts to reach 
its tormentor, that was now very careful and ap- 
peared to have a wholesome dread of the peculiar 
secretion, which was undoubtedly an irritant. One of 
the lizards appeared to discharge the blood from both 
eyes, which immediately had the appearance of being 
ruptured. Another used but one eye, while still an- 
other repeated the discharge, though in less quantity 
and with decreased force. 

It is interesting to note that this peculiarity has 
been observed by others. Mr. Vernon Bailey, of Kern- 
ville, Cal., wrote as follows to Dr. Stejneger, the letter 



September 21, 190 1. 



being printed in the Report of the National Museum 
for 1898: 

"Kernville, Cal., July 11, 18 — 

"Dear Sir: I caught a horned toad to-day that very 
much surprised Dr. Fisher and myself by squirting 
blood from its eye. It was on smooth ground, and 
not in brush or weeds. I caught it with my hand 
and just got my fingers on its tail as it ran. On taking 
it in my hand a little jet of blood spurted from one 
eye a distance of 15 inches, and spattered on my 
shoulder. Turning it over to examine the eye, an- 
other stream spurted from the other eye. This he 
did four or five times from both eyes, until my hands, 
clothes and gun were sprinkled over with fine drops 
of bright red blood. I put it in a bag and carried it 
to camp, where about four hours later I showed it .to 
Dr. Fisher, when it spurted three more streams from 
its eyes. One of the same species, that I caught July 
2, evidently did the same, as I found its head covered 
with blood when I caught it, but supposed it was 
injured in the weeds. It seems so strange that I 
send the horned toad to you alive. 

"Veenon Bailey." 

In none of the discharges observed by me was 
there a large quantity of blood, but Dr. O. P. Hay 
states that from one he held a quarter of a teaspoon- 
ful was thrown. The lizard is Phrynosoma blain- 
villei, and the genus and its various species are found 
in central and southern California and in Mexico. In 
appearance it is disagreeable, but in reality the 
animal is perfectly harmless. The head is armed 
with spines, as, indeed, is the entire body, which, 
in the largest specimens, is about 5 inches in 
length. This lizard frequents the hot plains, as a 
rule, though it is also found in mountain regions. 
When approached, it usually depends upon its pro- 
tective resemblance, crouching fiat; then, when it 
fully realizes that it has been seen, it darts off with 
an absurd scrambling and waddling gait, making very 
good time; but it is easily caught. At first it bends 
its body, twists its horned head against the hand, but 
in a short time becomes perfectly tame. A speci- 
ment kept by me was very fond of being scratched 
upon the side, and would tip its body upward in 
response until it was virtually standing upon its side. 

The lizard is the common horned toad of commerce, 
and constitutes one of the most popular "curiosities" 
of the West, hundreds being taken away alive every 
winter, while thousands are mounted and sent Bast 
to the various dealers in curiosities. 

Since writing the above, Mr. Wakeley, a well- 
known collector, of Pasadena, who has probably han- 
dled more "horned toads" than anyone in the coun- 
try, informed me that he has seen the blood forced 
from a lizard with such force 
that it struck the wall 6 feet 
away, and could be heard as it 
struck. He is convinced that it 
comes from the eyelid. Mr. 
Wakeley has collected and han- 
dled thousands of the lizards, 
and stated that the defense was 
often employed by them. 

INCREASING USE OF OIL ON 
HIGHWAYS. 

The use of oil upon the streets 
and highways in California is 
becoming more and more gen- 
eral, and the number of com- 
munities adopting the innova- 
tion is constantly enlarging. The 
system meets with favor as af- 
fording an outlet for a great 
portion of the oil now produced 
in large quantities, and at the 
same time as possessing real 
merit, inasmuch as by its use 
the condition of the roads is 
much improved and the comfort 
of the traveler greatly in- 
creased. 

The city and county of Sacra- 
mento have, after conclusive 
experiments, adopted the plan, 
and the results have proved most 
satisfactory. The oil was applied 

hot and cold, the first giving the best results. Heated 
to a temperature of 180 deg. in a boiler adapted for 
the purpose the oil was pumped into the sprinkler 
and then sprayed over the roads. The tanks, boilers, 
pumps and injector cost about $1,000. The experi- 
ment proved the decided economy over the water 
system, besides lessening the cost of the maintenance 
of the roads, giving a hard, smooth surface and allow- 
ing increased loads with a decreased strain upon 
horses. Sprinkled with oil the roads are practically 
dustless, while' the injury to rubber tires was found 
to be practically nothing. The first application re- 
quires one-third more oil than subsequent ones; two, 
in some cases on», applications a year is all that is 
ever required. 



The city of Catton, in Southern California, com- 
putes that the expense of sprinkling its streets with 
oil has reduced the expense from $1,200 a year to 
$745, a saving of 45 per cent. 

In the County of Kern 100 barrels of oil to the 
mile on roadways 12 feet wide sufficed for the first 
application, and 60 barrels for the second, six months 
later, secured permanently good results with generally 
improved condition of the highways. A contract was 
let to one oil company by which a road was first 
harrowed superficially and heated oil applied, with a 
result that confirmed the success of the process. The 
entire cost was covered by the payment of $1 a barrel 
for the oil. In Los Angeles, a large producer of 
mineral oil, the custom is fixed and all its delightful 
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for sprinkling is demonstrated. The commissioners 
estimate a saving of $500 a month on the one drive- 
way alone, besides saving 70,000 gallons of water in 
each day. Two applications a year is all that is 
requisite. The cost of oil is now 87% cents a barrel. 
The sprinkler commonly used differs in no respect 
from that in which water was distributed excepting in 
respect to a regulator being attached which produces 
a fine spray of oil. An engine is sometimes attached 
to the tank where the oil is not supplied by gravity 
or when the tank is filled from the heating boiler. 




HORNED LIZARD WHICH EJECTS BLOOD FROM 
ITS EYES. 

drives are sprayed with oil. The cleanliness and 
perfection of condition of the streets of that city is 
remarked by Eastern tourists as a most enticing 
feature of the place. In San Francisco, where the 
streets are mostly paved with basalt blocks or asphalt, 
sprinkling with oil has not been tried as a civic 
measure, but the commissioners of Golden Gate Park, 
in defiance of public opposition, concluded to make 
an experiment on an extensive scale on the main 
driveway of the park. This thoroughfare is 4y 2 miles 
long, and extends from one extremity of the park 
to the other, with an • average width '■[ of 35 
feet. Thousands of vehicles and a multitude of 
individuals pass over it every week. The road- 
way is scientifically constructed, and is as per- 
fect an example of a dirt road as it is possible to 
make. The first application consumed 6,000 bar- 
rels of oil, costing about $1 a barrel, and the surface 
was thoroughly saturated. In soft spots the process 
was repeated. For a time the odor was objection- 
able, but this soon disappeared through the action of 
wind and sun. There was no damage to clothing, 
as anticipated, and for a time the driveway was 



Novel ITse of an Electric Automobile. 

We have heard of the application of an automobile 
storage battery to an X-ray apparatus where a physi- 
cian was in hurry to complete an X-ray examination; 
but recently a use of a novel and more general char- 
acter was made with very satisfactory results. 

In Stratford, Conn., there has lately been installed 
a system of electric lights in the Congregational 
Church, current being supplied only at night from the 
neighboring city of Bridgeport. One of the proprietors 
of the Scientific American resides in this town and 
operates an electric surrey. 

It happened that one Sunday morning was dark 
and cloudy, and as no current was furnished during 
daylight, there was no way to illuminate the dark 
interior portions of the church except by the use of 
a few oil lamps. 

The owner and his family rode to church in the 
electric vehicle, then ran it under a window in the 
rear of the church, near where the switchbox is lo- 
cated, and, after throwing off the main supply switch, 
connected the feed wires to the storage battery in 
the carriage. As the several switches in the panel- 
box were turned on the church was well lighted up, 
and remained so through the service. At its conclu- 
sion the wires were disconnected and the family and 
minister taken home in the automobile. 

Many in the congregation took it for granted that 
the lighting occurred from the regular source, and 
were much surprised upon learning of the method of 
supplying the electric current that was actually used. 

Another practical use of storage batteries in boats 
has come to our notice. A gentleman in Connecticut 
has a small launch operated by a storage battery; 
this is charged in the daytime, and when not in use 
the boat is tied to the dock from which feed wires 
run (connected with the storage battery in the boat) 
to his house a short distance away. In the evening he 
thus uses the battery in the boat to light the house, 
and finds it a very satisfactory arrangement. 




The British government is considering the advis- 
ability of sending an engineer 
to both American and continental 
cities to inquire into the subway 
systems and to report on their 
advantages over the London 
tubular system. 



OIL-SPRINKLING WAGON FOR USE ON HIGHWAYS. 

Capacity, 1,500 gallons ; width of spread, 88 feet. 

avoided by persons with wheels, but whatever incon- 
venience was temporarily caused by its means soon 
vanished as the marked improvement in the drives 
became perceptible. Time has demonstrated the effi- 
ciency of the application of oil to the roads. The 
surface is impacted and firm, giving the same character 
to the drive as if covered by asphalt, and at the same 
time the visual appearance of the park has greatly 
improved. For eight months of the year, during which 
there is no rain, the clouds of dust arising from the 
dirt roads settled upon the foliage, turning ft into a hue 
of dirty red marring one of the exceptional beau- 
ties of the park. Since the application of oil the dust 
no longer flies and the verdancy of the trees and plants 
is no longer obscured. The economy of oil over water 



The Current Supplement. 

The current Supplement, No. 
1342, is of unusual interest. The 
first-page article is devoted to 
"Canaigre-Growing in South- 
west United States," by John E. 
Bennett, and is fully illustrated. 
This new industry is referred to 
elsewhere in this issue. "Geol- 
ogy and Geography at the Den- 
ver Meeting of the American 
Association for the Advance- 
ment of Science," is a report 
prepared especially for the Sci- 
entific American Supplement 
by E. O. Hovey. "The Food of 
Nestling Birds" is accompanied 
by a complete list of all the food 
gathered for a brood of house 
wrens in a period of six hours. 
It is a long and interesting list. 
"The Mycenaean Question" is 
illustrated. "Stage Bridges at 
the Covent Garden Opera House, 
London, England," describes the 
latest phase in stage construc- 
tion. "The Cultural Value of Engineering Educa- 
tion," is by Prof. Frank O. Marvin. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

TREE-PROTECTOR. — Caspar A. Chisolm, 
Charleston, S. C. The object of the invention 
Is to provide a guard for trees which is of 
such construction that it can freely swing 
with the trunk, so that the bark will not be 
chafed. The protector comprises slats held 
in links. Each link consists of a socket and 
retaining and connecting pin, the several pins 
being connected, and each extending to the 
ends of the socket to hold the slat in the 
socket. 

BAND - CUTTER AND FEEDER FOR 
THRESHING-MACHINES. — Thaddeus L. 
Cummings, Hagerty, Iowa. This band-cutter 
and self-feeder attachment has a number of 
bundle-carriers or feed-boards which can be 
moved around a hopper and thus conducted to 
the band-cutters. The bundle-carriers can be 
adjusted laterally as well as vertically. The 
band-cutters are in sets, one set being located 
above and near the concave and cylinder, 
while the opposite set of cutters is placed at 
a point above and in advance of the cylinder 
and concave. The band-cutter and feeder at- 
tachment is applicable to any threshing-ma- 
chine. The driving mechanism for the belts 
of the bundle-carriers is not interfered with 
when one of the carriers is laterally or ver- 
tically adjusted. 



Electrical Apparatus. 

TIME-REGULATOR FOR ELECTRIC MO- 
TORS. — Max M. Movshovitch, Manhattan, 
New York city. This invention relates to im- 
provements for regulating and controlling the 
time-movement of an electric motor ; and -the 
object is to provide a simple, automatic device 
for this purpose which is especially adapted 
for use In connection with hands movable over 
a time-dial, although it will be found useful 
when the motor is designed to operate other 
devices at stated divisions of time. 

ARC-LAMP. — Joseph C. Mayrhofer, Man- 
hattan, New York city. The object of the 
invention is to provide a simple, automatic 
means for separating the carbons to start and 
maintain the arc, and further so to construct 
the lamp that flickering caused by jolting will 
be obviated. The lamp, owing to the fact that 
it withstands jolting, is readily adapted as 
a headlight for cars and other vehicles. 

MEDICINAL ELECTRODE. — Orville L. 
Leach, Providence, R. I. The electrode is 
designed for applying electric treatment to 
increase the vitality of animal bodies and by 
supplying a force which is adapted for the 
use of organized bodies to give strength and 
destroy microbes and germs by subjecting them 
to the force. It is known that the filaments 
of nerves are tubular ; that the nerve im- 
pressions are communicated with a spiral 
movement. It is the object of this invention 
to provide an electrode so constructed that 
the electric current passing through it will 
stimulate the nerve motion. 

FLASHER FOR ELECTRIC LAMPS.— 
Clyde Slusser, Danville, III. The invention 
provides a simple attachment for a lamp 
by means of which the lamp-current will be 
automatically cut in and out at regular inter- 
vals, giving a flashing effect and making 
the device particularly useful in show-win- 
dows, illuminating signs, and other places 
where it is desired to attract attention. 

CONTACT FOR UNDERGROUND TROL- 
LEYS. — Joseph S. Garzousi, Manhattan, New 
York city. The contact consists of a frame 
having contacts on its ends to connect with 
the main and the return feed wires at the 
different points of their length, the contact- 
frame being freely slidable on its plow. Thus, 
a proper contact is insured at all times so as 
to prevent the breaking of the current to 
the motor and the lamps of the car when 
passing switches, or the like. 

A SYSTEM OF ELECTRICAL INTERCOM- 
MUNICATION. — Emery A. Clark, Sioux City, 
Iowa. The invention is particularly concerned 
with automatic telephone-exchange systems. 
The object is to provide a transmitter and 
receiver by the use of which the action of 
the system will be rendered more certain, the 
maintenance thereof more economical, and the 
establishment of any desired connection easy 
and rapid. In accomplishing this object the 
inventor has provided for a continuous for- 
ward movement of the switch-wheel of the re- 
ceiver, employing a circuit making and break- 
ing mechanism operated through the move- 
ment of the dial of the transmitter to cause 
the switch-wheel of the receiver to move for- 
ward with a step by step movement for each 
forward movement of the dial, and to be al- 
ways in unison therewith. Thus, the sub- 
scriber can ascertain the relative position of 
the switch-wheel of his receiver and know 
what action to take in order to cause the 
switch-wheel to establish any desired con- 
nection. 

ELECTRIC TEMPERATURE-INDICATOR. 
— Frank L. Jobson, 8 South Reservoir Street, 
Richmond, Va. The device serves the purpose 
of enabling one to read the temperature of 
a thermometer from a distance without having 
to inspect the thermometer itself. It is es- 
pecially designed for the use of engineers 
and others who have charge of the regulation 
of temperature in cold-storage rooms, hos- 
pitals, school-buildings, and the like. The in- 
vention consists of a special construction and 
arrangement of a thermometer-tube with 

terminal contacts fused m exposed relation 



to the mercury column. A special form of 
graduated resistance is connected with the 
terminal and a special form of casing for in- 
closing the resistance is provided. The whole 
is adapted for use in combination with a 
current-meter for indicating the height of 
the mercury column. 



Engineering Improvements. 

ROTARY ENGINE.— John W. Hicks, Chi- 
cago, 111. The novel features of the inven- 
tion are inlet-ports extending through a piston 
to opposite sides of the piston-head, a rotary 
abutment being provided for the piston and 
mounted to rotate in unison therewith. A 
steam-chest has sets of ports for registering 
with the ports in the piston. A valve in the 
steam-chest is under the control of the oper- 
ator and has ports adapted to register with 
either set of ports in the steam-chests, the 
valve also controlling the exhaust of the 
motive agent of the steam from the working- 
chamber of the cylinder. 

ROTARY ENGINE. — Hardy Hestand and 
Arthur R. Matthews, Dundee, Tex. The 
rotary engine conrprises a cylinder in which 
a piston is mounted to turn, provided with 
a movable head. An abutment having inlet 
and exhaust ports extends into the cylinder, 
the abutment having a cam surface f or , the 
piston-head to travel on. A spring-valve on 
the head end of the abutment is arranged to 
be engaged by a device on the piston so as 
temporarily to close the inlet port. 



Gas Apparatus. 

GAS-GENERATOR.— Elijah B. Cornell, 
Philadelphia, Pa. The object of the invention 
is to provide an efficient apparatus for util- 
izing the heat of a furnace for the production 
of a fixed gas suitable for illuminating and 
heating purposes, and capable of heating the 
furnace which serves to generate the gas. 
Retorts are arranged In sets on the bridge- 
wall of the furnace, the sets being connected. 
A steam supply leads to one set of the re- 
torts ; and a hydrocarbon supply is joined 
with the connection between the sets of re- 
torts. The parts are so correlated as to pro- 
duce an intimately co-acting organization of 
liquid fuel economizer,' in which the well- 
known form of furnace does double duty and 
a permanent fixed gas is produced without 
depositing carbon. 

GAS-RETORT. — Elijah B. Cornell, Phila- 
delphia, Pa. The retort is adapted for use in 
the production of a fixed gas from volatilized 
hydrocarbons mixed with steam. The object 
of the invention is to provide a construction 
by which the gas-forming material will be 
thoroughly subjected to the action of heat so 
as to secure a rapid and complete gasification. 
Each retort consists of a base having an 
inlet and an outlet with a partition separ- 
ating them. A shell and an open-end core pro- 
vided with a contracted end are also provided, 
the core having its contracted end fitting in 
the partition. Particular attention should be 
called to this core, for it forms the gaseous 
fluid into a thin sheet or film, all particles 
of which are evenly exposed to the action of 
heat. 

PROCESS OF MAKING GAS.— Elijah B. 
Cornell, Philadelphia, Pa; The invention re- 
lates to the manufacture of gas from steam 
and hydrocarbons, and more particularly to a 
process in which the production of a fixed 
gas is insured. The process consists in form- 
ing hydrogen gas ; injecting the hydrogen 
thus formed together with a hydrocarbon oil 
into a highly heated retort, thereby forming 
carburetted hydrogen gas ; and at the same 
time subjecting the gas to a series of suc- 
cessive contractions and expansions while 
highly heated, thereby forming a fixed illu- 
minating gas. 



Mechanical Devices. 

COIN-CONTROLLED APPARATUS.— MlL- 
bert F. Price, Iowa City, Iowa. This coin- 
controlled apparatus has a coin-chute into 
which two coin members normally project. 
These coin members are adapted to be con- 
nected with the device with which the coin- 
controlled apparatus is used, one of the coin 
members being operated by the weight of the 
coin, and a push device being connected with 
the other coin member to permit the manual 
operation thereof. The machine is particularly 
adapted for use in the vending of collar-but- 
tons and similar articles. 

COIN-CONTROLLED VENDING APPAR- 
ATUS. — Milbert F. Price, Iowa City, Iowa. 
This invention relates to a coin-controlled ap- 
paratus involving a hand-lever provided with 
a coin-pocket receiving the coin and also with 
a dog for imparting movement from the hand- 
lever, such dog being engaged by the side of 
the coin to throw the dog into active position. 
The coin-pocket has a movable wall which re- 
leases the coin as the hand-lever moves. The 
invention is particularly adapted to a collar- 
button-vending apparatus invented by Mr. 
Price. 

CONCENTRATOR. — Peter C. Forrester, 
Springvalley, 111. The concentrator is de- 
signed for separating or grading the gold 
sand in placer diggings, where the fine gold 
has a tendency to float away by reason of the 
excess of water used in concentration. The 
concentrator comprises a water-tank in which 
a vibrating sluice is arranged. Blocks in the 
bottom of the sluice have varying height, the 



projections diminishing toward the outlet end 
of the sluice. An endless belt is movable 
through the sluice upon the blocks. The ma- 
terial as it is carried upward will be sep- 
arated by the vibrating motion of the sluice. 
The values will be carried with the belt around 
a heating-drum and thoroughly dried. 

FIRE-ESCAPE. — Charles A. Ives, Manhat- 
tan, New York city. Mr. Ives has devised a 
fire-escape which is simple and durable in con- 
struction, cheap to manufacture, ready at all 
times for immediate use to rescue a number 
of persons successively from a burning build- 
ing, and arranged with simple devices for con- 
veniently and safely supporting a person dur- 
ing the descent and allowing the person to 
regulate the speed of the descent. 

NAIL-GRAB. — Paul J. Bennett, Cheney- 
ville, La. The invention relates to a device 
for pulling nails out of a nail keg. The nail- 
grab used for this purpose comprises a rod 
having a handle or claw, with which claw- 
carrying members are pivotally connected, hav- 
ing crossed, slotted arms. A slide is movable 
on the rod and has pins engaging the arms 
at their slots. A proper manipulation of the 
handle causes the tool to grasp the nails. 

GEOGRAPHICAL CLOCK.— Carlos Alban, 
Panama, Colombia. The invention relates to that 
class of clocks in which provision is made for 
indicating simultaneously the local time of 
different cities, and provides a simple construc- 
tion of clock of this class. The hour-hand 
can be readily adjusted to the local time of 
different cities. A peculiar novel arrange- 
ment of the openings intended for the* inser- 
tion of the winding-key is provided. 



Railway Contrivances. 

STREET-RAILWAY TRACK-SANDING DE- 
VICE. — Washington H. Kilbourn, Greenfield, 
Mass. The invention provides a reciprocating 
feed-box or carrier which receives sand from 
the hopper and retains the sand for a short 
time. The feed-box or carrier moves over a 
conducting-chute. As the carrier reciprocates, 
it will deliver sand from its end portions to 
opposing sections of the conducting-chute, the 
chute being so constructed that all the sand 
delivered thereto will find an exit at a com- 
mon outlet. 

RAILWAY-SWITCH. — John W. Gordon, 
Marietta, Ohio. The invention relates to 
switches for street-railways and means for 
operating the switch of a moving car on the 
railway-track. The invention provides novel 
mechanism for a device of this character, 
which is practical In operation and which can 
be controlled from either end of the car as 
may be desired. 



miscellaneous Inventions. 

COLLAR. — Fanny E. McCathie, Port Jer- 
vis, N. Y. The collar is a collar for women and is 
made of washable fabric and provided with a 
stiffener that can be readily removed or in- 
serted. 

SELF-INKING RUBBER STAMP.— Arthur 
E. Jamieson, Detroit, Mich. The stamp com- 
prises a frame with a cross-rod mounted to 
slide therein and to which the inking-pad is 
pivoted. A second cross-rod or bar is connect- 
ed with the inking-pad and is also mounted 
to slide in the frame. Springs return the 
stamp to inoperative position after the device 
has been used. 

TOBACCO-BOX. — John T. Cutting, Man- 
hattan, New York city. The box is so con- 
structed that it can be conveniently carried in 
the pocket and that tobacco can be poured direct- 
ly into the bowl of the. pipe without waste. The 
lid of the box will lock itself to the box, no 
catch being needed. 

LUBRICATING DEVICE.— John W. Bow- 
erbank, Jersey City, N. J. The lubricator 
comprises a receptacle for containing the lu- 
bricant, provided in its bottom with a trans- 
verse slot. A roller-disk is loosely journaled 
in the receptacle and extends through the slot 
to engage the peripheral surface of the part 
to be lubricated. Thus .the desired amount 
of lubricant is) fed only during the time the 
part to be lubricated Is run. 

DOTTING ATTACHMENT FOR PENS. — 
Henry Oettinger, Manhattan, New York city. 
This dotting attachment for ruling-pens com- 
prises a casing into which the entire length 
of the penholder or handle is received. The 
casing is open at one side. A roller is mount- 
ed on the lower end of the casing. A cam- 
wheel is carried on the shaft of the roller, 
and a plate is mounted in the casing to 
engage with the cam-wheel. When the pen 
is secured in place the device is to be rolled 
over the paper. During this movement the 
cam-wheel will cause an upward movement 
of the plate, consequently carrying the pen 
upward in engagement with the paper. But 
as the recesses of the cam register with the 
end of the plate a dot will be made, since the 
pen will be allowed to fall by gravity. 

COLLAR BUTTON OR STUD.— William 
Sweeney, Manhattan, New York city. The in- 
ventor has devised a separable collar button 
or stud so constructed that the stem of the 
hea " will enter a barrel connected with the 
back and lock with the barrel against the 
tension of a spring located within the head 
and arranged to bear against the barrel. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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READ THIS COLUMN CAREFULLY —You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. An every case it Is neces- 
sary to give the number of the inquiry. 

MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 1353.— For manufacturers of soluble 
blue. 

For logging engines. J. S. Mundy, Newark, N\ J. 

Inquiry No. 1354.— For manufacturers of double 
automatic relief check valves. 

Turbines— Leffel & Co. Springfield, Ohio, V. 8. A. 

Inquiry No. 1355.— For manufacturers of dupll- 
phones and polyhones. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 1356.— For manufacturers of forg- 
ings such as crank shafts for small steam engines, also 
parties engaged making crank shafts from steel cast- 
ings. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 

Inquiry No. 1357.— For wholesale dealers in mail 
order novelties. 

Yankee Notions. Waterbury Button Co., W aterb'y, Ct. 

Inquiry No. 1358.— For, manufacturers of chemi- 
cal laboratory supplies. 

Gasoline Lamps and Systems. Turner Brass Works, 
Chicago. 

Inquiry No. 1359.— For manufacturers of small 

castings for dynamos from 10 to 5U volts. 

Machine chain of all kinds. A. H. Bliss & Co. North 
Attleooro, Mass. 

Inquiry No. 1360.— For manufacturers of small 

gas engine castings. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 1 361.— For manufacturers of ice ma- 
chines of about 500 pounds capacity daily. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No, 1363.— For parties to manufacture 
pen holders having hard rubber ferrule, aluminium fer- 
rule, cedar stem and cork covering for the aluminium 
ferrule. 

For Sheet Brass Stamping and small Castings, write 
Badger Brass Mfg. Co., Kenosha, Wis. 

Inquiry No. 1363.— For manufacturers of alumi- 
nium water pipes. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 1364.— For an automatic pump which 
will stop when a certain pressure is reached, and start 
again when pressure is decreased. 

Ten days' trial given on Daus' Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 

Inquiry No. 1365.— For manufacturers of all 
kinds of bent wood. 

SAWMILLS.— With variable friction feed. Send for 
Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 1366.— E'or machinery for the manu- 
facture of pulp from waste wood. Also information 
regarding same. 

Machine Work of every description. Jobbing and re- 
pairing. The Garvin Macnine Co., 149 Varick, cor. 
Spring Sts., N. Y. 

Inquiry No. 1367.— For manufacturers of round 
hardwood handles 1 inch by 4 feet long. 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. The W. 
A. Wilson Machine Company, Rochester, N. Y. 

Inquiry No. 1368.— For manufacturers of coal- 
heading machines. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 1369.— For manufacturers of small 
handy articles, such as fountain pens, electrical de- 
vices, etc. 

Wanted.— Good draftsman and designer of orna- 
mental iron work. Must be capable to make working 
details, and have some experience in this special line. 
Give experience and state wages desired. Flour City 
Ornamental Iron Works, Minneapolis, Minn. 

Inquiry No. 1370.— For manufacturers of labor- 
saving devices. 

The Board of Health of East Liverpool, Ohio, is now 
ready to receive plans, specifications and bids for a first . 
class garbage furnace to be built and maintained by 
the city. For further particulars address J. T. Herbert, 
Clerk of the Board of Health, East Liverpool, Ohio. 

Inquiry No. 1371.— For manufacturers of auto- 
matic feeding attachment for tin punching presses. 

Seen from the Car windows.— The route of the 
Lackawanna Railroad between New York and Buffalo 
is one of the unusual attractions to loversof scenery. 
It passes through the most picturesque portion of 
Northern New Jersey, through the fiimous Delaware 
Water Gap, and climbs the Pocono Mountain, diseas- 
ing at every turn beautiful distant views of the moun- 
tains and valleys of Eastern Pennsylvania. At Scran- 
ton it passes through the coal region, and the scene 
from the car windows is a revelation of the enormous 
extent of the coal industries of the vicinity. The en- 
tire trip is enlivened by diversified scenery of lakes, 
mountains, streams and thriving cities. The manage- 
ment of the Lackawanna is leaving nothing undone 
(hat can add to the comforts of their patrons.— Official 
Railway Guide. 

Inquiry No. 1372.— For machinery for making 
butchers' skewers. 

For Sale. -Astronomical telescope, silvered glass 
reflector, 6% inches aperture, perfect definition, moder- 
ate price. Address P. O. Box 115, Mystic, Conn. 

Inquiry No. 1 373.— For manufacturers of ma- 
chinery for cutting, splitting and bundling fire wood. 

Inquiry No. 1374.— For dealers in good selling 
household articl' -. 

Inquiry No. 1375.— For manufacturers of auto- 
matic wood-turning lathes and woodworking machin- 
ery in general. 

Inquiry No 1376.— For manufacturers of small 
hot-air or gas engines from J£ to 1 horse power. 

Inquiry No. 1377.— For machinery for handling 
pine needles, and manufacturing pine needle fiber into 
various products. 

Inquiry No. 1 37S.— For manufacturers of perfor- 
ating typewriter type for use on a Remington machine. 

Inquiry No. 1379.— For manufacturers of metal 
corners for use on trunks, valises, etc. 

Inquiry No. 1380.— For manufacturers of wind- 
mills to generate electricity for lighting purposes on a 
farm. 

Inquiry No. 1381.— For a small drill to drill plug 
holes in solid granite by power, compressed air or elec- 
tricity. 

Inquiry No. 1 382.-For a small generator for run. 
ning electric drill. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
110 attention will be >aid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in .our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(8363) E. E. P. asks: Please inform 
me in what way will copper wire submerged 
in a bath of mercury be affected by the latter, 
particularly whether it will be dissolved. If 
so, please state what metal would not be dis- 
solved if put in a mercury bath permanently. 
A. Copper will slowly combine with mercury 
when immersed in it. The only common metal 
which is not acted upon by mercury in or- 
dinary circumstances is iron. Mercury used to 
be imported in iron bottles. 

(8364) H. E. H. asks: Metal roofed 
dwellings are so common here as to be almost 
the rule for all except the more pretentious 
ones. I have never known of one being struck 
by lightning, and have considered them prac- 
tically immune from damage by lightning 
stroke. I understand that you do not agree. 
Do you not think that a house having a metal 
roof connected with the ground at one or 
more points, and having a well-soldered piece 
of heavy wire or iron strap run to the top 
of each chimney, would be practically im- 
mune? Would the ground connection add 
much to the safety? Would about three 
strands of No. 8 wire be sufficient for the 
ground connection, and would it be enough to 
use but one such connection, that from one low 
corner? Would connecting of metal spouting 
with a good ground point near the cistern be 
of much benefit? A. There are two ways of 
treating a metal roof and other metallic work 
upon the exterior of a building in connection 
with protection from lightning. One is given 
in rule 7 of our Query No. 8300, in the Scien- 
tific American, Vol. 85, No. 6. "Connect 
all external metal work, zinc spouts, iron 
crest ornaments and the like, to each other 
and to the earth, but not to the lightning 
conductor." The other way is to solder the 
lightning conductor as firmly as possible to 
all these points. The rule above quoted is 
given by Prof. Silvanus P. Thompson, of 
London, England, who stands without doubt 
in the highest rank. To leave the metal of 
the roof unconnected with the earth is with- 
out doubt a most dangerous situation. All 
city houses with metal roofs have the roof 
connected with the sewers by means of the 
water conductors, and these are protectors of 
the best sort. Hence lightning rods are rarely 
used in cities for ordinary dwellings. Church 
spires in cities should be protected by rods. 
We ourselves do "not think it matters much 
whether the metal roof is grounded separ- 
ately or through the lightning rod ; but 
grounded it should be in every case. We 
should not think three strands of wire would 
be sufficient for a house roof-ground con- 
nection. We should make a ground at every 
corner. The leader to the cistern is a very 
good ground if it dips into the water in the 
cistern at all times. The note above referred 
to seems to have been widely read and to 
meet a need. 

(8365) P. S. asks: Can you inform 
me in your Notes and Queries column of an 
insulating composition something like marble, 
hard, but not brittle, that can be molded, 
pressed or cast to shape in weights under 
one-half ounce, to take the place of fiber? A. 
Your request is self-contradictory. A sub- 
stance like marble and not brittle does not 
exist. Porcelain in various forms is in use 
everywhere as insulators, and comes the near- 
est to what you specify of any substance we 
know. 

(8366) E. E. W. asks: I wish to find 
out the cost per hour of a 25 candle power 
light burning kerosene, also the cost, practi- 
cability and endurance of a lamp burning 
acetylene gas per hour in carbide at 25 candle 
power. Would the acetylene gas lamp be a 
good substitute for a kerosene lamp? And 
are they dangerous or troublesome to handle? 
A. The cost of a kerosene lamp is less than 
that of an acetylene lamp for same candle 
power. We have no figures for the cost of a 
kerosene lamp. These you can easily obtain 
by trial. An acetylene burner consuming 
one-half cubic foot per hour is considered a 
25 candle power burner. One pound of car- 
bide will yield 5 cubic feet of gas at normal 
pressure, and feed this burner for ten hours. 
The cost of carbide varies with the quantity 
purchased. In 10-pound cans it is usually 
sold at 1% cents per poun< In larger lots 
at a lower figure. At the aoove price a 25- 
foot burner costs % cent per hour. Acetylene 
Is as safe as any gas, when unmixed with air 



or oxygen. If mixed with air It Is very ex- 
plosive. The light of acetylene is very much 
more concentrated and hence brighter than 
that of kerosene. Both require a shade for 
safe use. The eye will be injured hy exposure 
to the light of either. An acetylene light is 
much whiter than the light of kerosene. It 
contains more blue rays. 



TO INVENTORS. 

An experience of over fifty years, and the prepa- 
ration of more than one hundred thousand appli- 
cations for patents, at home and abroad, enable 
us to understand the laws and practice on both 
continents, and to possess unequaled facilities for 
procuring patents everywhere. A synopsis of the 
patent laws of the United States and all foreign 
countries may be had on application, and persons 
contemplating the securing of patents, either at 
home or abroad, are invited to write to this office 
for prices, which are low, in accordance with the 
times and our extensive facilities for conducting 
the business. Address MUNN & CO., office Scien- 
tific American, 361 Broadway, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

September 10, iqoi, 

AND BACH BEARING THAT DATE. 

I See note at end of list about copies of these patents.] 



Abdominal supporter, F. Portugal-Hirsch- 

berg 682,270 

Abdominal supporter, R. Strasburger 682,503 

Adhesive from blood fibrin, making an, J. 

Hofmeier 682,326 

Advertising device, automatic, F. I. Mat- 
thews 682,416 

Air agitating and heating apparatus, J. P. 

Erie 682,323 

Air or gases, apparatus for heating, W. H. 

Haslett 682,190 

Albumoses, producing, G. Eichelbaum 682,181 

Alloy, H. Leyendecker 682,330 

Annealing box, A. J. Demmler 682,404, 682,459 

Apple butter machine, J. E. Himebaugh. . . . 682,196 

Artillery recoil mount, W. H. Driggs 682,535 

Automatic reversing switch, M. Moskowitz.. 682,220 

Axle skein, F. A. Sehulz 682,432 

Bag. See Mail bag. 

Balance, liquid, J. W. Gray 682,382 

Baling press, W. R. Coleman 682,240 

Baling press, L. Trabue 682,372 

Baling press, L. Wilson 682,51 4 

Banana- shipping case, F. Schmitz 682,282 

Batteries, elevator and transfer crane for 

storage, G. H. Condict 682,175 

Bearing, roller side, F. K. Fassett 682,406 

Bearing, self lubricating, J. T. Phillips 682,268 

Bed rail clamp, U. C. Oblosser 682,386 

Belt, electric, W. M. Davis 682,380 

Bicycles, etc., saddle for, Ray & Brandt. . . . 682,425 

Binder, loose leaf, A. Opalla... 682,339 

Bit brace, C. S. Du Mont 682,263 

Blowpipe, automatic, A. C. Calkins 682,529 

Bobbin, P. H. Bollman 682,350 

Bobbin, H. A. Mack 682,559 

Boiler tube, J. W. Walsh 682,299 

Bolster, C. M. Carnahan 682,318 

Book, manifold, E. D. McKenna 682,222 

Bottle, non-refillable, J. F. Taft 682,393 

Bottle stopper, infant's feeding, F. R. Gra- 

ham-Yooll 682,464 

Bottles, jars, etc., stopper for, K. R. Jahn. .' 682,357 
Bottles, etc., receptacle for transporting,' 

D. Richards 682,495 

Box, J. E. Bonnemaison 682,524 

Bread cutter, E. N. Corriveau 682,456 

Brick pressing machine, J. R. Long 682,383 

Bridge gate, J. Cummings 682,532 

Bridge, truss, W. Shafer 682,500 

Broom for street sweeping etc., A. Schaefer 682,280 

Brush handle, C. J. McCord 682,264 

Buckle, W. A. H. Crowley 682,586 

Building construction, J. G. Zwicker 682,312 

Building constructions, stud for, W. L. Cald- 
well 682,316 

Bung for barrels, kegs, or casks, C. J. 

Kintner 682,202 

Bust former, F. C. Reinhardt 682,426 

Cable safety device, hydraulic, W. A. Dun- 

canson 682,536 

Can opener, N. Cloutier 682,531 

Can washer, L. T. Seaton 682,285 

Car coupling, P. Brown 682,238 

Car coupling, G. C. Harlin 682,253 

Car coupling, G. W. Smillie 682,288, 682,289 

Car door fastener, P. G. Curley 682,242 

Car door fastener, Clark & Hamilton 682,530 

Car draft rigging, C. S. Needham 682,562 

Car draft rigging, railway, F. H. Clark 682,402 

Car, dump, J. B. Rhodes 682,343 

Car, dumping, T. Lawson 682,206, 682,329 

Car, sleeping, C. W. Beall 682,163 

Car ventilation, W. T. Cottier 682,176 

Carbon pigment, making, A. Frank 682,249 

Carbonizing material, apparatus for, B. 

Zwillinger 682,313 

Carbureter, E. B. Ludwig 682,211 

Carbureter, W. O. Vance 682,509 

Carriage and cradle, combined baby, J. S. 

Mercer 682,479 

Carrier. See Coin carrier. 

Carrying case, R. E. Pendleton 682,493 

Cartridge, J. Mangon 682,364 

Casein powder, J. A. Just 682,549 

Cash register, J. Hauser 682,546 

Casks, etc., apparatus for lining, W. H. 

Haslett 682,191 

Cattle guard, C. E. Sansoucy 682,431 

Chain, trace, D. Fox 682,538 

Chairs, device for operating fans on rock- 
ing, G. A. Heimbucher 682,467 

Channeling machine attachment, W. S. 

Brainard 682,315 

Chimney cowl, E. A. Sanders 682,430 

Churn, J. D. Mills 682,334 

Churn, E. A. Edwards 682,588 

Cigarettes, machine for the manufacture of, 

C. Gloeden 682,542 

Cigars, machine for securing metallic tip 

covers to, F. E. Heinig 682,552 

Circuit breaker, F. A. Merrick 682,217 

Clasp, J. Goldberg 682,354 

Clevis, W. R. Keith 682,361 

Clothes line, F. Wright 682,307 

Clothes line, J. B. Bailey 682,518 

Clutch mechanism, automatic, J. R. Harri- 
son 682,591 

Coal, etc., apparatus for handling, J. Camp- 
bell 682,168 

Coatings of metallic luster on ceramic ob- 
jects, etc., producing, R. Zsigmony 682,310 

Cock, pinch, W. H. Chaddock 682,172 

Coffee pots, etc., sediment collector for, P. 

P. Martin 682,214 

Coin carrier, E. W. Roberts 682,496 

Coke oven, S. T. & C. H. Wellman 682,441 

Coking table furnace, S. H. Alsip 682,231 

Collapsible box, W. A. Woolsey 682,306 

Compass, dipping needle, Cotter & Gardam.. 682,585 

Compasses, D. Freuler 682,539 

Compasses, calipers, etc., drawing, H. 

Terlin 682,294 

Condenser, S. G. Phillips 682,340 

Condensing apparatus, C. F. Conover 682,403 

Conduits, outlet box for interior, W. F. Bos- 

sert 682,233 

Copper by ammonium solutions, producing 

metallic oxids from, C. A. Beck 682,232 

Corn husking machine, J. F. Steward 682,291 




Foot and 
Power 
Screw Catting 



"Star" 
Lathes 



Automatic | 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFC. CO. 
695 Water Street, 

Seneca Falls, N.V., U.S. A. 



■ FNGlNE&FnflT\ MACHINE. SHOP OUTFITS, 

I t ATUr 1 2 T lTOOL5 and SUPPLIES,'^ ' 
LA I lltS. SEBASTIAN LATHI C0'1?n c ^nS2?, s J. 



F. BARNES 
ELEVEN-INCH SCREW 
(CUTTING LATHE 




For foot or power as 
wanted. Has power 
cross feed and com- 

eound rest. A strictly 
igh grade, modern 
tool. Ask us for print- 
ed matter. 

B. F. BARNES 
COMPANY, 

Rockford, III. 



Automobile Engine 



for 
Business 
After careful testing we offer to the 
public, with confidence, the 
S., B. & M. Compound Engine 
Dimensions of Cylinder are 2$6and 5 
in. j; i in. stroke. Height of Engine 
21 in. Base 8x12 in. Weight, Engine, 
95 lbs. 3 crank shaft bearings. All 
working bearings of bronze. Piston 
rods of machinery steel. Air anal 
boiler pumps connected from cross 
bead. Plain side valves. We also 
build running gears and make parts. 
SIIAEFFEK, HUNCE & MARVIN, Loekport, N. Y. 




High Glass Hydro Carbon Motors, 

whose production is the result of 
science, skill, patience, 
time and money, are 
manufactured in two 
sizes, 4 and 5 h. p , and 
are of the balance type 
with opposite end air- 
cooled cylinders. For light and 
medium weight runabouts and 
are thoroughly tested. Will start at any time, It makes 
no difference now cold or warm the weather is. Air and 
water cooled cylinder. Interchangeable in half hour, 
Bearings made of best Phosphor Bronze, Length 28 ins. 
BRENNAN MFG. CO., Syracuse, N.Y., U.S.A. 




Gas Engine 
IGNITER 

Complete with spark coil, $12.00. 
The Best Thine ou the market. 
Latest and most improved model. 

B^° Send for Circular. 
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0. 





THE WATERBURY 

Emery Grinder, 

with adjustable table, for flat surface 
grinding and finishing, and for ordi- 
nary tool grinding. 

By Send for Catalogue. 

BLAKE & JOHNSON, 

P. O. BOX 7, 

Waterbury, Conn. 



OREST 

3, 5, 7 H. P. MOTORS. 

Sparking Plugs and Coils. 
CREST MFG. CO., 

Cambridge, Mass. 




THE „ IET Z & WEISS KEROSENE 




and GAS Engine 

burns KEROSENE 
cheaper and safer than gaso- 
line. Automatic, simple, re- 
liable- No electric battery 
orflameused. Perfectregu- 
lation. Belted or directly 
coupled to dynamo for elec- 
tric lighting, charging stor- 
age batteries, pumping and 
all power purposes. 

|3?~ Send for Catalogue. 
A. MIETZ, 

128-138 Mott St., New York. 
Marfet&Co.jL >: on, Ham oui-g, Paris 



The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing and self- 
starting gasoline engine on 
the market. Lightest engine 
for the p«wer buiit. Practi- 
cally no vibration. Absolute- 
ly safe. Single, double and 
triple marine and stationary 
motors from Vto 30 H. P. 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 





A Marvelous Machine! 

Watch toe wonderful work 
done by our Apex Nipple 
and Pipe Mill Machine. 

Threads nipples of all sizes. 
So swiveied that it can he 
reversed and pipe cut off close 
togrippers. Vise can be open- 
ed or closed while machine 
is in motion. Send for Cata- 
logue. THE 1HE&RELL 
MFG. CO., 501 Cnrtiss 
Street, Toledo* Ohio. 



SAVE YOUR 

You will find our GASOLINE ^ 
Hoisting Engines ag 

saving over steam and a pt 

feet economical boon where 

wood, coal or water are - 

scarce and high priced. 

Both friction and gearedl 

hoist from 6 to 150 H. P. f 

for mines, quarries, docks 

etc. Every machine 

fully guaranteed. Send 1 

for tree catalog and state I 

size of engine wanted, ■ 

Weber Gas& Gasoline Engine Co., P. O. Boxlll4-a ( 




Kansas City, Mo. 



New Microscope for Nature Study 

' and for use in the Examination of Ores, 
Metals, Wools, Fibre, etc. 

ueen Acme No. 6 r'S. A&3& and 




ing power of about 100 diameters, 1 set of 

12 prepared slides of insect parts ani other 

interesting specimens, all in case, $16.00 

%W Ask your nearest Optician for it, 

QUEEN & CO., Inc. 

ilL-gE^^E.Optlcal and Scientific Instrument Works, 
^ 1 ^^^™' 1010 Chestnut St., Phila., Pa. 

Write for Circular. 59 Fifth Ave., New York. 



Corm etc., machine for cutting, F. Nach- 

tigal 682,487 

Corner bracket, J. F, Hazen 682,192 

Corner plate, strip, or bead and clip there- 
for, W. P. Parker 682,489 

Coupling joint, J. H. Glauber 682,250 

Cradle, child's, P. F. Schroder 682,284 

Cultivator, W. Roth 682,279 

Cut-off for cisterns, automatic, W. E. 

O'Conner 682,420 

Cyanids, making, S. Zuckschwerdt 682,311 

Demijohn frame, A. L. Wood 682,443 

Dental engine, M. N. Callender 682,317 

Diffusion apparatus, L. Hirt 682,547 

Door, F. ,T. Cronin 682,321, 682,322 

Door, sliding, .1. F. O'Brien, Jr 682,338 

Door track, sliding, A. J. Ricker 682,427 

Drill, n. J. Kimman 682.555 

Drill bit sharpener, W. Ovens 682,565 

Dust excluder, J. P. Martin 682,478 

Dye and making same, blue, R. Bonn 682,523 

D.ve, blue disazo, W. Voigtlander-Tetzner. . . 682,510 
Dynamometer, transmitting, J. T. Fanning.. 682,461 

Electric battery, W. Mills 682,417 

Electric heater, J. P. Erie 682,324 

Electric lighting by low frequency currents, 

W. C. Fish 682,184 

Electric regulator, M. Moskowitz 682,219 

Electric switch, Gaffney & Tibbetts 682,540 

Electric traction road, L. Dion 682,381 

Electrical conduit bushing, Mauer & Bil- 
lings 682,215 

Electrical power transmission system, N. 

G. Warth 682,300 

Electrical transformer, A. F. Berry 682,520 

Electromagnet, Wurmb & Baumann 682,377 

Elevator, G. A. Wheeler 682,513 

Embroidery hoop, J. H. Post 682,271 

Emergency brake, J. L. Cushing 682,457 

Engine, W. K. Riley 682,389 

Engines, electric sparker for gas, F. R. Mc- 

Mullin 682,336 

Envelope fastener, C. W. Allen 682,159 

Envelope or wrapper opener, W. S. Timmis. 682,296 

Etching, R. Widmann 682,580 

Explosive engine, multiple cylinder, S. W. 

Zent 682,583 

Fabric, C. A. O. Rosell 682,367 

Farm gate, A. J. Arthur 682,161 

Fastening, dress, E. B. Watson 682,301 

Feed water purifier, Wohlgainuth & Will- 
iams 682,398 

Fence machine, wire, C. Pace 682,226 

Fence, picket, J. Lanz 682,259 

Fertilizer distributer, J. Zbornik 682,309 

File sharpening apparatus, A. H. Radell 682,342 

Filter, J. F. Geisler 682,353 

Finger ring expanding device, A. Lemmert. 682,209 
Finger ring mold forming device, L. Lehr.. 682,414 
Fire doors or shutters, device for closing 

sliding, I. Besse 682,164 

Fire kindlers, etc., machine for making, 

• Hon* & Klotter 682,410 

Fire lighter, time, C. L. Hood 682,411 

Fire pot, J. W. Gheen 682,463 

Fireproof covering, M. Sullivan 682,434 

Fireproof partition for buildings, S. E. Rab- 

bitt 682,274 

Fire resisting door, blind, etc., W. R. 

Kinnear 682,328 

Fish plate, J. Swanson 682,435 

Flat iron heater, C. A. Landgren 682,362 

Flier, W. A. Lehan 682,556 

Floor or sidewalk, R. Fleming 682,462 

Flour, manufacture of, S. T. Green 682,189 

Flush tank. F. Rhind 682,568 

Foot rest, J. C. Garrett 682,325 

Foot switch, D. P. Sims 682,347 

Frequency indicator, Chesney & Lloyd 682,351 

Funnel and strainer, measuring, G. Neu- 

decker 682,223 

Fur goods, manufacture of imitation Cri- 
mean or Persian, S. Lewin 682,557 

Furnaces, device for introducing and dis- 
tributing air to, A. Heberer 682,592 

Game, H. C. Pigueron 682,388 

Garment supporter, C. L. Van Doren 682,298 

Garment supporter, R. Gorton 682,543 

Gas, generating acetylene, H. S. Blackmore 682,521 
Gas generating appartus, acetylene, Feurt & 

Martin 682,407 

Gas service pipes, automatic cut-off for, E. 

Ruud 682,345 

Gate, W. S. Witten 682,305 

Gate, D. Bashore 682,593 

Gearing, changeable speed, J. E. Sweet 682,507 

Gearing, variable speed, W. P. Shattuck... 682,391 
Gelatin, machine for packing explosive, 

J. C. Schrader 682,390 

Glass articles, machine for fire finishing, 

Owens & Wilson 682,595 

Glass bending apparatus, H. J. Sage, 

682,570, 682,571 

Glass mold, blown, E. J. Lutwyehe 682,212 

Glass tank furnace, L. L. Mount 682,365 

Globe tester, H. Etheridge 682,183 

Gold washer and amalgamator for placer 
mining, combined, W. L. Harraman 

et al 682,545 

Grain drill seed tube, J. W. P«indexter 682,341 

Grain or seed screen, adjustable, Schill & 

Heintz 682,281 

Grinding, crushing, or feeding apparatus, D. 

L. Adelsperger 682,158 

Grinding or crushing mill, D. L. Adels- 
perger 682, 1 57 

Gun, machine, G. Perino 682,230 

Hair retainer, W. S. Bechtold 682,448 

Hammer, fluid pressure, W. Payton 682,492 

Handle. See Brush handle. 

Hank, W. Wood 682,376 

Harp or zither, box, J. P. White 682,303 

Harrow and roller, combined, J. A. Alten- 

baugh 682,399 

Hasp lock, I. C. Drake 682,179 

Hay gathering and handling machine, M. 

Beck 682,449 

Hay rake, D. Lutz 682,474 

Hay rake and cocker, C. E. Paulson 682,229 

Heat indicator, Lemmon & Cope 682,472 

Hides or skins, removing hair, wool, fur, 

etc., from, H. R. Riches 682,569 

Hoof shield, A. E. Wheatcroft 682,302 

Horse detacher, B. V. Velasco 682.4S8 

Horseshoe, O. Swanstrom 682,506 

Horseshoe calk attachment, S. P. Smith 682,501 

Horseshoe calk fastening device, E. 

Hammesfahr 682,4(15 

Hose coupling, C. A. Tripp 682,577 

Hose machine, J. S. H. Lovett 682,558 

Ice cream molding machine, G. W. Cuscaden 

et al 682,243 

Incandescent burner, J. J. Byrnes 682,527 

Incandescent lighting, manufacture of in- 
candescing media for, R. A. Nielsen... 682,337 
Index and reference indicator, combined, W. 

R. Rathvon 682,275 

Insulation of electric conductors, device for 

indicating leaks in, I. Kitsee 682,204 

Internal combustion engine, F. Reichen- 

bach 682,567 

Jar cover and clamp, J. W. Everhart 682,246 

Lamp regulating device, electric arc, P. 

Kassbauer 682,554 

Lard cooling and mixing machine, W. 

Sukalle 682,292 

Latch pivots into latch needles, machine 

for inserting, Currier & Dodge 682,533 

Lathe, G. L. & A. H. Fairbanks 682,405 

Lawn or garden sprinkler, graduated, T. J. 

Greer 682,590 

Leather, making ornamented, P. Martens... 682,415 

Ledger, A. E. Partridge 682,490 

Leg fastener, P. H. Dunn 682,400 

Lock, C. T. Thomas 682,508 

Locket, concealed hinge, J. Forsheim 682,352 

Locomotive boiler, C. Vanderbilt 682,437 

Loom, E. H. Ryon 682,429 

Loom, filling replenishing, J. Northrop 682,563 

Loom for weaving tufted fabrics, C. Hughes 682,548 
Loom shuttle filling carrier, G. O. Draper... 682,534 

Loom stop motion, H. Wyman 682,445, 682,446 

Loom weft fork clearer, B. Janelle 682,553 

Mail bag, L. M. Kelley 682,201 

Marking the ears of animals, device for, J. 

Hinz, Jr 682,557 

Match machine, W. H. Parker 682,228 

Meats, curing, L. M. Schlarb 682,572 

Medicated fabric, C. A. O. Rosell 682,344 

Mercerizing short staple cotton, Reichmann 

& Lagerqvist 682,494 

Meter, J. S. Warde 682,439 

(Continued on page ISO) 
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Cyclopedia 




Ualuablc* Books! 

* * * 
REVISED and ENLARGED EDITION of 1901 

The Scientific American 

Of Receipts, 
Notes a^rvd ^ 
Queries. V 

15.000 Receipts. 734 Pages. 

Price, $5.00 in Moth. $6.00 in Sheep. $6.50 
in Half Morocco. Post Free. 

This work has been re- 
vised and enlarged, 

900 New Formulas. 

The work is so arranged 
as to be of use not only to 
the specialist, but to the 
general reader It sh»uli 
have a place in every 
home and workshop. A 
circular containing f ul 1 
Table of Contents will 
be sent on application. 

Those who already have 
the Cyclopedia may obtain 
the 

1901 APPENDIX. 

Price, bound in cloth, $1.00 

postpaid. 

The Progress of Invention 
In the Nineteenth Century 

By EDWARD W. BYRN, A.M. 

Large Octavo. 480 Pages. 

30(1 Illustrations. Prtce$3.00 

by Mail, Postpaid. Half Red 

Morocco, Gilt Top $-1 .00. 

The most important book 
ever published on invention 
and discovery. It is as read- 
able as a novel, being written 
in popular style. 

The book gives a most com- 
prehensive and coherent ac- 
count of the prosresa which 
distinguishes this as the "gold- 
en age of invention," result-* 
ing in industrial and commer- 
cial development which is 
without precedent. A chrono- 
logical calendar of the leading 
inventions is one of the most 
important features of the 
book, enabling the reader to 
refer at a glance to important 
inventions and discoveries of 
any particular year. The book 
is printed with large type, on 
fine paper, and is elaborately 
illustrated by 300 engravings 
and is attractively bound. 

EXPERIMENTAL SCIENCE. 

By GEORGE M. HOPKINS. 

This is a book full of 
interest and value tor 
Teachers, Students, 
and others who desire 
to impart or ohtain a 
practical knowledge of 
Physics. J his splendid 
work gives young and 
old something worthy 
of thought. It has in- 
fluenced thousands of 
men in thechoiceofa 
career. It willgive any- 
one, young or old, in- 
formation that will en- 
able him to compre- 
hend the great im- 
provements of the day. 
It furnishes sugges- 
tions for hours of in- 
structive recreation. 

20th edition. Revised and enlarged. 914 pages. 820 
illus. Elegantly bound in cloth. Price, by mall, post- 
paid, $4.00 1 Half Morocco. $5.00. 





Magic *z!Z 



By A 



sions and Scientific Diver- 
including Trick Photography. 

This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
the year. The illusions 
are illustrated by the 
highest class of engrav- 
ings, and the exposes of 
the tricks are. in many 
cases, furnished by the 
prestidigitateurs them- 
selves. Conjuring, large 
stage illusions, fire-eat- 
ing, s w o r d-awallowing, 
ventriloquism, mental 
magic, ancient magic, 
automata, curious toys, 
stage effects, photograph- 
ic tricks, and the projec- 
tion of moving photo- 
graphs are all well de- 
scribed and illustrated, 
making a handsome vol- 
ume. It is tastefully 
printed and bound. Ac- 
knowledged by the pro- 
fession to be the Stand- 

j=^k^=~~ ard Work on Magic. 

A.Hopkins. 568 pages. 420i)lus. Price$^.50. 




A Complete Electrical Library. 

By PROF. T. 0'CONOR SLOANE. 

An inexpensive library 
of the best books on 
Electricity. Put up in a 
neat folding box, as 
shown in cut. For the 
student, the amateur, the 
workshop, the electrical 
engineer, schools and 
colleges. Comprising five 
books, as follows: 

Arithmetic of Electricity 

138 pages, . . . $1.00 
Electric Toy Making, 140 

pages, $1.00 

How to Become a Suc- 
cessful Electrician, 189 

paces, $1.00 

Standard Electrical Dic- 
tionary. 682 pages, $3.00 
Electricity Simplified, ]58 P£«e V0lum68^ 7,S00 pages, 
pages, .... $1.00 and over ISO illustrations. 
A valuable and indispensable addition to every library. 
Our Great Special Offer.— We will send prepaid 
the above five volumes, handsomely bound in blue cloth 
with silver lettering, and inclosed in a neat folding box, 
as shown in the illustration, at the Special Reduced 
Price of $5.00 for the complete set. The regular 
price of the five volumes is $7.00. 

{ST Pull descriptive cireutan of above books will be mailed 
fre& upon application. 

MUNN & CO., Publishers, 

361 BROADWAY, NEW YORK. 




Micrometer indicator, J. Boulet 682,45* 

Mine dumping cage, B. Brantingham 682,525 

Molding and casting apparatus, J. R. Mc- 

Wane 682,484 

Molding and frying implement, E. Allard.. 682,515 
Molding apparatus, J. R. McWane. 682,485, 682,486 

Mop and brush, combined, E. Hilker 682,195 

Music leaf turner, R. 0. Hammond 682,252 

Musical instrument, E. Stvieffler 682,501 

Musical instruments, case for perforated 

music sheets for, T. B. Powers 682,272 

Nest, trap, W. H. Leisster 682,21)7 

Oiler, Kaczander & Hill 682,550 

Oiling apparatus, felly, D. L). Frisbee 682,51)1 

Ore concentrator, H. P. Taylor GS2,;'.71 

Ore sampling machine, A. C. Calkins 682, "V28 

Packing metallic, L. Katzenstein 682,200 

Paint or window cleaner, S. Jensen 682,258 

Painting apparatus, dip, W. P. Hunt 682,412 

Pan. See Vacuum pun. 

Paper making machine, C. K. Graham 682,544 

Paper tube forming machine, J. T. Thorpe.. 682.205 

Paste pot or jar, F. F. Raymond, 2d 682,£76 

Pen, fountain, H. Grass 682,1!SS 

Pen, fountain, J. A. Skilton 682,574, 682,575 

Perforating record cards, apparatus for, H. 

Hollerith 682,197 

Phonograph repeating mechanism, J. B. 

Powell 682,424 

Photograph exhibitor, J. Humpal 682,327 

Piano, S. Moore 682.S35 

Pianoforte or organ pedal, W. H. Ivers 682,198 

Pipe, J. F. Kenneiick 682,470 

Pipes, apparatus for preventing freezing of 

water, J. Ruhling 682,497 

Planter, corn, A. M. Lindsay, Jr 682,473 

Planter dropping mechanism, corn, H. L. 

Dooley 682,178 

Planter marker, corn, T. Thorpe 682,394 

Pleasure wheel, G. F. Weber 682,410 

Plow, C. R. Davis 682,587 

Plow attachment, A. B. Strong 682,505 

Plow, disk, C. R. Davis 682,244 

Pneumatic carrier, A. Woltman 682,375 

Pneumatic carrier terminal, A. Woltman... 682,374 
Pneumatic despatch tube carrier, H. W. 

Forslund 682,408 

Polishing device, F. Leschinski 682,210 

Popcorn molding machine, H. E. Miller 682,481 

Portable elevator, W. L. Nicholson 682,224 

Portfolio, J. A. Parker 682,266 

Poultry killing apparatus, W. Luck 682,:i31 

Primary battery, S. W. Maquay 682,475 

Printing machine, address, R. Maxwell 682,216 

Printing surfaces, preparing relief, R. Wid- 

mann 682,581 

Propeller for ships, hydraulic, E. E. Mar- 

chand 682,213 

Pulley, E. L. Wagner 682,395 

Pulley, A. L. Moore 682,419 

Pump, J. E. Irwin 682,469 

Punch, combination ticket, D. S. Lemen 682,208 

Rail ioint, A. W. Beach 682,400 

Rail joint, J. P. Heuer 682,408 

Railway contact device, electric, W. M. 

Brown 682,165 

Railway switch safety lock, J. Noble 682,265 

Railways, gripping device for suspended 

caule or rope, R. Pfaffenbach 682,207 

Razor strop, J. H. Keating 682,358 

Recording device, I. Kitsee 682,205 

Refrigerator, E. H. Giesy 682,589 

Releasing device, stock, J. W. Collins 682,320 

Repair tool, G. W. Bolton, Jr 682,401 

Reservoirs automatically, apparatus for fill- 
ing or emptying, J. L. A. Mayssonnier. 682,480 

Resonator, J. F. Skirrow 682,433 

Respiratory hood, G. A. Cooper 682,455 

Revolver safety device, D. B. Wesson 682,397 

Rock and ore pulverizer, T. W. Capen 682,170 

Rocking chair, couch, and merry go round, 

convertible, Bremser & Fultz 682,234 

Rotary engine, J. A. Groshon 682,251 

Rotary engine, F. A. Headson 682,255, 682,256 

Rotary explosive engine, J. D. McFar- 

land, Jr 682,385 

Rubber dam holder, L. A. Young 682,308 

Rudder, J. Marolf 682,476 

Ruler, parallel, A. H. Buhner 682,452 

Safe, M. Mosler 682,221 

Sand blast apparatus, miser for, A. G. 

Warren 682,579 

Sash frame, L. H. Jordan 682,199 

Saw clamp, J. V. Risk 682,277 

Scale, computing, W. C. Whitney 682,373 

Scale rack, H. A. Cantrlll 682,169 

Seal lock, K. Maslonka 682,560 

Seam for sewed articles, C. Scheider 682,283 

Seat for sewing machines, etc., M. R. 

Tucker 682,297 

Shaft end, vehicle, R. F. Trimmer 682,436 

Shaper, M. & H. E. Morton 682,218 

Shears, C. J. Loichot 682,261 

Sheathing, making metallic surface, G. 

D. Coleman 682,174 

Sheathing, metallic surface, G. D. Coleman. 682,173 
Sheet metal, machine for making hollow 

cones from, F. E. Heinig 682,551 

Shelving, adjustable, O. E. Bahnemann 682,517 

Shoe attachment, H. L. Becker 682,314 

Shoe form, W. L. C. Niles 682,225 

Shoe form. F. H. Nies 682,366 

Shoe, ventilated, T. N. Eliings 682,182 

Shutter, rolling metal, J. G. Wilson 682,304 

Sifter, ash, Payne & Fergusson 682,491 

I Sign, J. A. Dalumi 682,177 

i Sink and washtub, combined, W. J. Minns.. 682,482 

, Smoke consumer, W. A. Martel 682,477 

, Smoke preventer, automatic, P. F. King.... 682,471 

Soaping device, G. H. Hasey 682,356 

Sound, means for locating source of, M. R. 

d'Asar 682,584 

Spark arrester, locomotive, G. S. Parshall.. 682,422 

Spectacle or eyeglass case, G. W. Wells 682,396 

Speed mechanism, variable, J. Parker 682,227 

Speed recording apparatus, vehicle, F. Bay- 

erdoerfer 682,447 

Spinning ring, T. F. & F. E. Moberg 682,418 

Sprayer, E. C. Brown 682,236 

Spraying apparatus, E. C. Brown 682,237 

Sprinkler. See Lawn or garden sprinkler. 

Stalk cutter, J. R. Weatherly 682,511 

Stamp box, postage or other, E. Oldenbusch. 682,564 

Static machine, T. B. Kinraide 682,203 

Station indicator, E. A. Russell 682,428 

Steam transforming apparatus, J. A. E. M. 

P. B. O'Brien 682,488 

Steam trap, F. A. Littlefleld 682,260 

Steam trap, R. G. Brooke 682,256 

Steel furnace, open hearth, S. T. & C. H. 

Wellman 682,512 

Sterilizer, R. W. Cartter 682,171 

Sterilizer case, W. & J. Boekel 682,522 

Stone carving and dressing machine, W. P. 

Gault 682,186 

Stud, H. Gamier 682,541 

Supply and waste apparatus, combination, 

W. Bunting, Jr 682,453 

Suspenders, A. C. Woolman 682,582 

Swimming apparatus for attachment to the 

legs, C. Classen 682,379 

Swimming bag, G. B. Anderson 682,160 

Swing, piazza, F. R. Spaulding 682,369 

Switchboard jacks, mechanism for removing 

or replacing, W. S. Paca 682,566 1 

Switch operating mechanism, T. B. Kelsay. 682,413 

Syringe attachment, J. G. Poe 682,269 

Tablet and holder, combined manifolding 

writing. H. L. Haussamen 682,254 

Telephone protector, A. Deck 682,458 

Telephone pulsations, means for automat- 
ically reviving exhausted, M. C. Mengis 682,332 

Telephone transmitter, M. C. Mengis 682,333 

Tenpin, R. Scharkofsky 682,498 

Thread protector, B. F. Greene 682,409 

Threshing machine beater, C. 0. Heggem... 682,193 
Threshing machine straw carrier, H. Baak. 682,516 
Tiles, plates, slabs, etc., manufacture of, 

M. Storp 682,370 

Tiles, roofings, linings, etc., composition 

for the manufacture of, P. Sohege 682,502 

Tire, elastic, W. F. Williams 682,442 

Tires, elastic valve attachment for pneu- 
matic, R. J. Peet 682,387 

Tobacco moistener, L. L. Clark 682,319 

Tobacco pipe, O. W. Roller 682,278 

Torch, signal, F. & W. Dutcher 682,537 

Toy bird, C. M. Bartholomew 682,619 

Toy stop motion, mechanical, A. D. Con- 
verge 882,454 

Traction drum or roller, J. J. Chattaway... 682,239 
Treadle mechanism, W. T. Gordon 682,355 

(Continued on pace 191) 



if you are. building ' 
an Automobile, we. can supply you 

WITH PARTSandFITTINGS. 

in our SEVEN FACTORIES we make. 

RUNNING GLARS, TOOL STE. ELLiBALLS, 
STEEL RIMS, STEEL STAMPINGS, CHAINS, 

SHEET STE'EL and F0RGING5. 
ALL FOR AUTOMOBILE. CONSTRUCTION 

QUOTATIONS ON APPLICATION. 

THE AUTOMOBILE & CYCLE PARTS CO. 



PROSPECTIVE BOAT BUYERS. 

•By constructing your boat 
from a set of my Boat 
Building Materials more 
than one-half the boat fac- 
tory'sprice can be realized. 
Also economize freight 5°o 
percent. Launches, Sail and 
Row Boats, Gasoline En- 
gines. Catalog free. 

ETr! 3MEDART, 3545 PeKalb St., St Loots, Mo 




SIGNALING THROUGH SPACE 

without wires.— An article by W. Preece, describing tbe 
new Marconi system of telegraphing without wires. 
6 illustrations. Scientific American Supplement 
1 1 '24. Price 10 cents. For sale by Munn & Co. and all 
newsdealers. 



WORK SHOPS 

of Wood and Metal Workers, with- 
out steam power, equipped with 

BARNES' FOOT POWER 

MACHINERY m 

allow lower bids on jobs, and give 
greater profit on tbe work. Machines 
sent on trial if desired. Catalog Free. 

W. F. & JOHN BARNES CO. 
1999 Ruby St., Rockford, III. 






ARE YOU DEAF? 

There is hearing for you in usi 

Wilson's 



Ear Drums 



Common Sense 

Thousands testify to their benefit 
Physicians recommend them 
Invisible, comfortable, safe. They 
fit in the ears. Beware of imita- 
tions. The WILSON is the genu- 
ine. Information and letters from 
users, free. Wilson Ear Drum Co. , 
120 Trust Bldg., Louisville, Ky. 




ARTESIAN 

Wells, Oil and Gas Wellsdrllled 
by contract to any depth from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address 
PIERCE WELL ENGINEERING AND SUPPLY CO. 
Liberty Street. New Tons, U.S. A. 



ELECTRIC AUTOMOBILE. 



DIREC- 



tiona, with many illustrations, for making a complete 
machine from two bicycles are given in Scpplemknt 
No. 1 195. Tbe motor and battery are also treated of 
in detail. Price 10 cents. For sale by Munn & Co. and 
all newsdealers. 



D L.HOLDEN 
- - REAL ESTATE TRUST B1DG PHILA, PA." 

Regealed ICE MACHINES 



MORAN FLEXIBLE JOINT 

lor Steam, Air or Liquids. 

Made in all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co., Inc'd, 
149 3d East St., Louisville, Ky. 



THE AUTO-CARBURETTOR 

made upon a new principle furnishes a reliable explosive mixture. 
No pump required. Uses any grade of gasoline with no waste. 
Especially adapted to automobile and cycle motors. Write us 
for prices and booklet on Carburettors." Gasoline and Steam 
Engines and Automobiles built to order and repaired. THE 

AVERY & JENNESS CO.. 60 So. Canal St., Chicago. 

WIRELESS TELEGRAPHY.— SCIEN- 
TIFIC American Supplement Nos. l\2i:t. 13*27, 
13-8 and 13*i!>. contain illustrated articles on this 
subject by G. Marconi. Additional illustrated articles 
by other authors are contained in Scientific Ameri- 
can Supplement Nos. 1124, 1131. 11??, 1 l !»\i, 
1*217, I M I >i, 1219 and 1 304. These papers con- 
stitute a valuable treatise on wireless telemapby. Price 
10 cents each from this office, and all newsdealers. 



WE TEACH YOU EDCC 

S5. to SIO. PER DAY. rilhk 

i Silver, Nickel and Metal Plating. 

At home or traveling, using and selling 
"| Prof. Gray's Machines. Platei 
I Watches, Jewelry, Tableware, Bicycles, 
fall metal goods. NO EXPERIENCE. 
^ Heavy plate. Modern methods. No toys. 
.We do plating, make outfits, all sizes. 
... . MIComDlete, all tooln, lathes, materials, 
etc., ready for work. The Royal, new dipping process, quick 
Ind eaRv. Write today. Pamphlet, eampl«>H, etc , FREE. 
P. GRAY &. CO., Plating Works, CINCINNATI, O. 




XME 




THOMAS A. EDISON, JR., INK TABLET 

will revolutionize the manufacture of ink, because Mr. Edison can produce with his tablet an ink superior 
in every way to those sold in liquid form, and at one-fourth the cost. #ne tablet dissolved in one ounce of 
water produces one ounce of pure ink, which cannot be removed with chemicals or ink eradicators, will not 
corrode the pen and will make excellent copy. Made in six colors. On sale at all leading druggists. If , 
your druggist does not handle our tablets, write us direct. Sample box of eight tablets and a goui-Iinished J 
fountain pen, which retails for $1.00, sent, postpaid, on receipt of 50c. It goods are not as represented, I 
money will be refunded. High class agents wanted. Over 1,000 testimonials from Banks and large buai- " 
nessfirms. THOMAS A. EOlSON, JR., CHEMICAL CO., 

81.88 Stone Street, New York, U. 8. A. 



> INK § 




NICKEL 

AND 

Electro-Plating 

Apparatus and Material. 

THE 

Hanson & VanWinkle 

Co., 

Newark. N.J. 

I3h Liberty St., N. S. 

30 & 32 S. Canal St., 

Chicago. 




PALMER BROS.. 



PALMER Stationary 
and Marine Gasoline En- 
nines and Launches, Motor 
Wagon Rngines, Pumping 
Engines. 

ty Send for Catalog, 

. MIANUS, CONN. 



SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, and it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the ./ork. This article is contained in Scien- 
tific American Supplement, No. 11S4. Price 10 
cents. For sale by Munn & Co.. 361 Broadway, New 
York City, or any bookseller or newsdealer. 




STEAM 

DOME 

iEVlTALEEuWrrH STEAIUZED OXYGEH 




SALESMEN and 

AGENTS WANTED 

BIG WACES-Our Funotn 
Puritan Water Still, a woo- 
derful invention — net a filter. 
22,000 already sold. Demand 
enormous. Everybody buys. 
Over the kitchen stove it fur- 
nishes plenty of distilled, aer- 
ated drinking water, pure, de- 
licious and safe. Only method. 
Distilled Water cures Dyspep- 
sia, Stomach, Bowel, Kidney, 
Bladder and Heart Troubles; 
'prevents fevers and sickneflB. 
t Write for Booklet, New 
Plan, Terms, etc. FREE 
Harrison 91 Is. Co., 
297 Harrison Bldg., Cincinnati, O. 



SYNCHR»NOGRAPH.— A NEW METH- 

od of rapirily transmitting intelligence by the alternat- 
ine current. A full description of the interesting ap- 
paratus of Crehore and Squier. 13 illustrations. Scien- 
tific American Supplements 1114 and 111.1, 
Price 10 cents each. For sale by Munn & Co. and all 
newsdealers. Send for new catalogue. 



DICKERMAN'S 
DURABLE DESKS 

Don't buy until you get our catalogue— 
100 pages of money saving values. 
AMERICAN DESK & STOOL CO.. 33 Howard St., New York 




GERE GASOLINE ENGINES 

SIMPLE5T BOAT ENGINES MADE 

CABIN — OPEN BOATS 

gi EN6INE CASTING S, BOAT fFAMtS 

)GLO.M.G£REY* CH lVJNCHWRa. 

NEW CAT FOR -A STAMPS GRAND RAPID5.MICr1f GAN. 



eO YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch and description may 
Quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms. |3 a 
year; four months, $1. Sold by all newsdealers. 

&Co. 36,Broad * a »NewYork 

Branch Office, 626 F St.. Washington, D. C. 



DUNBAR BROTHERS 

'■"NuraCTURERS OF _ v r" 



all kinds o^sm^l-lsprings 

' Sheet steel & d steel&brass wire. 
^bristol. («conn.ro.box,4i6 



Cbe typewriter exchange 

\H Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St.. BOSTON 
817 Wyandoite St., 

KANSAS CITY, M0. 
209 North 9th St. 

ST. LOUIS. M0. 
432 Diamond St.. 

PITTSBURGH, PA. 
5 North Calvert St., 

BALTIMORE, MD, 
536 California St., 

SAN FRANCISCO. CAL. 
We will save you from 10 
to 50£ ou Typewriters of all makes. Send for Catalogue. 




What Do You Want To Buy ? 

We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 

Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES 

MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 
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Oar students succeed because they use 
I. C. S. textbooks. 



1 



Steam Encjineerind 



A course tn Steam Engineering enabling stu- 
dents to pass examinations and Beeure better 
positions. Includes operation of dynamos 
and motors. 

We teach by mail , Jl echanieal , Steam. Electri- 
cal, Civil and Mining Engineering; Shop and 
Foundry Practice ; Mechanical Drawing : Archi- 
tecture: Plumbing; Sheet Metal Work; Chem- 
istry; Ornamental Design; Lettering: Book- 
keeping; Stenography: Teaching; English 
Branches ; Locomotive Sunning ; Electrothera- 
peutics. 
W hen writing state subject in which interested. 



taught by mail. 



1 



International Correspondence Schools. 
Box 942, Scranton, Pa. 



ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 
"CAN 1 BECOME AN ELEC 
TRICAL ENGINEER?" 



Electric; 



ru-erins. Elecl.nc Lighting, 
I Engineering, Steam Engi- 



ELECTIJICAL EXOIVEEIt INSTITUTE. 
Dept. A, 240.242 \V. 2Sd St.. New York. 




\MonthOp lY 

Free Scholarships 



- . in ■ ■ 

electrical, mechanical 

and steam 

ENGINEERING, 

HEATING, VENTILATION AND 

PLUMBING, 

MECHANICAL DRAWING. 

To secure a few representative students 
in all parts of the country, the Trustees 
of the American School of Correspond- 
ence offered a short time ago to award 
a limited number of Free Scholarships. 
This offer is to be 

W1THDRA WN 

September 30, 1901. Applications will 
be considered in the order received 
until that date. 

AMERICAN SCHOOL OF CORRESPONDENCE, 

Chartered by the Commonwealth of Massachusetts, 
Boston, Mass., V. S. A. 



Psychratism 



THE 

SCIENCE OF 

Taught in a Full Course by Mail by 

PROF. ALBERT VERNON 

Founder and Headmaster of 
THE VERNON ACADEMY 
OF MENTAL SCIENCES*, 
at Rochester. \ . V.. occu i»> iug the famous 
Warner Observatory. 
Prof. Verncn's work has been investigated and en- 
dorsed by leading members of the New York State Sen- 
ate and Assembly. The science of f'syecratism teaches 
the superior power of the mind and enables men and 
woman of all ayes and conditions t<» so self-develop 
their latent powers that they can not only become mas- 
ters of themselves, but of the conditions under which 
they work and live, increasing their income often ten 
fold. Prof. Vernon's 100-paee book 
"Psychic Phenomena of fiTNT FREE 
the Twentieth Century" q *" ' r "^^ 



postpaid, if you address 

VERNON ACADEMY OF MENTAL SCIENCES, 

220t> Eawt Avenue. Rochester, N. V. 



SHEET METAL NOVELTIES'. 

WE ARE PREPARED TO MAKE ARTICLES AND 

STAMPINGS Or ALL HINDS AND SIZES. 
TOOL5» DIES MANUFACTURED ON 
CONTRACT. FURNISH US BLUE PRINTS OR 
SAMPLES AND GET ESTIMATES:. 

STANDARD STAMPING CO. 

DEP T R.. BUFFALO N.Y. 



A MAGAZINE FOR THE HOME MAKER 

NOW READY. 

Cbe . . . 

Scientific American 
Building edition 

VOL. 31. 

Beautifully illustrated with many views and plans ot 
country houses, seasiue cottages, bungalows and other 
buildings, including some of the more important 
examples of large city dwellings. The leading archi- 
tects of the country are now contributing to this maga- 
zine a series of "Talks" on important and popular 
architectural subjects. The contributors to tbis new 
and original feature in architectural journalism in the 
current volume are Messrs. Bruce Price, W. A. Boring, 
Wilson Kyi'e, Jr. and H. J. Hardenburgh. 

SPECIAL DEPARTMENTS: 

Monthly Comment on Timely Topics. 

Reviews of the Newest Books. 

Correspondence. Notes and Queries. 

Household Notes. 

Legal Notes. 

New Building Patents (Classified) 

Price, bound in still' covers, $2.00. 
800 Illustrations, 120 Pages. 

MUNN St. CO., 

Putrifstwrs, 361 Broadway, New York. 



Trolley, J. A. Thompson 882,392 

Trolley wire support, W. Gerard 682,187 

Truck, car, VV. E. Prindle 882,273 

Truck, car, A. A. Ambler 682,348 

Truss, hernial, C. E. Brooks 682,235 

Tube. See Boiler tube. 

Tubing, fabric for use in the production of 

air tight, C. E. W. Woodward 682,444 

Tubing, making lap weld, P. Patterson 682,423 

Tubular bodies, machine for manufacturing, 

H. R. Keitbley 682,35!) 

Tubular bodies, manufacturing, H. li. 

Keitbley 682,360 

Tug hook fur haines, adjustable, .1. M. 

Narsh 682,561 

Twisting machine, fabric, E. V. Dreulan.... 682,245 
Type locking device, Hardy & llebuaehatis. 682,466 

Type writing machine, J. S. Foley 682,248 

Vacuum pan, It. J. Bowman 682,451 

Valve reseating machine, combined gate 

aud globe, F. L. Smith 682,368 

Valve, safety, J. A. Thompson 682,3113 

Valve, triple, J. W. Shafer 682,4119 

Valve, water gage, W. H. & A. J. Bailey.. 682,162 
Vapor generator and burner, F. B. Shafer.. 682,286 

Vault, burial, W. S. Parker 682,421 

Vault sections, mold for burial, B. I'". Van 

Camp 682,578 

Vehicle for couiluon roads, steam, .1. H. 

Mann 682,262 

Vehicle, steam propelled, II. K. Hess 682,194 

Vending machine, coin controlled, B. W. 

Scott 682,573 

Vessel bolder, tilting, E. J. Smith 682,576 

Wagon, G. A. Fair 682.247 

Wagon body, J. T. Burdiek, Jr 6*2,167 

Washboard, W. P. Brush 682,166 

Washing machine, T. H. C. Beall 682,34!) 

Water elevator, automatic, .1. E. Armstrong 682,378 
Water motor leakage guard, I). P. Sims... 682,346 
Well casing perforator. Eastwood & Hoag- 

land 682,180 

Well drilling machine, J. F. Sisson 6X2,287 

Well strainer, A. 1). Moivsi 682,483 

Wood, etc., machine for cutting and shap- 
ing, ('. II. I'itler 682,185 

Wood preserving compound. C. S. Lawrence 682,363 

Work holder, .1. W. Spaulding 682,290 

Wrench. M. Cooke 682,241 

Wrench. J. 1). MiFalland, Jr 682,384 



DESIGNS. 

Anode plate. .1. Ilamuiaun 35,071 

Badge, Tucker & K line 35,056 

Batterv plate, storage, T. B. Hatch 35,072 

Bottle bidder. E. Wagner. . : 35,063 

Can or jar, W. A. Lorenz 35,065 to 35,070 

Chain fabric, S. Cottle 35.057 

Chair body, G. Stickler 35,082 

Dental engine handpiece attachment, M. W. 

Grigg 35,080 

Display card, L. B. Marks 35,055 

Glass receptacle, A. Snow, Jr 35,062 

Jar rubber, F. C. Pulcifer 35,064 

Lawn sprinkler, S. H. Hull 35.073 

Lawn sprinkler, F. B. Hull 35.074 

Penholder, J. F. Barnhart 35,05!) 

Picture frame, O. Soderstrom 35.061 

Presses, receptacle member for meat or 

other, H. F. Osborne 35.079 

Rope splicer, J. L. Frazier 35,081 

Rug. E. H. Bennett 35,081 to 35,086 

Silversmith's stock, P, J. Gordon 35,058 

Smoothing iron handle, A. N. Allen 35,078 

Smoothing iron handles, clamp member for, 

A. X. Allen 35,077 

Tobacco pipe bowls, member for, W. C. Cun- 
ningham 35,060 

Vehicle body frame. R. E. Olds 35,076 

Wheel rim, metallic, J. JI. MacLulich 35,075 



TRADE MARKS. 

Bilking powder, alum, J. C. Grant Chemical 

Co :i. 

Beverage, cereal preparation to be used as 

a, Figprnne Cereal Co 'A't 

Beverage, non alcoholic, Blue Seal Supply Co. :i. 
Beverages, carbonated or non alcoholic, Penn- 
sylvania Bottling & Supply Co :{"i 

Boots and shoes, J. II. Winchell & Co :ji 

Boots and shoes and leather, Packard & Field 'A't 
Butter and cheese, Continental Creamerv Co. :i. 

Cigars, V. Pendas & Alvarez ;t7,04fi to 3~t 

Cigars, cigarettes, and smoking and chewing 

tobacco, Y. Pendas & Alvarez... :;~,0i4, :i't 
Fabrics, certain named, John S. Brittain Dry 

Goods Co li'i 

Game board, W. J. Sharp 3't 

Knives, razors, and scissors, pocket, Watkins 

Cottrell Co Tt 

Lead, »avis Lead Co 31 

Metallic articles, certain named fancy, L. 

Huet & E. Llgier :{■; 

Paper bags, Union Bag & Paper Co :{"! 

Pens, fountain, P. E. Wirt '.i~i 

Perfumery, toilet water, face powders, and 

satchet powders, A. F. Jammes :{, 

Plaster, wall. Grand Rapids Plaster Co ;{1 

Preparation, certain named liquid, X. Cota.. :{, 
Shoes, men's and women's, Marks, Rothen- 

burg & Co :{< 

Soap, James S. Kent & Co :{i 

Sugar, hard, American Sugar Relining Co.... .'{ 
Whiskv. Roes & Fineman '.i't 
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LABELS. 

'Beeman's Sweetheart Gum," for chewing 
gum, E. Beeman. 

'Black Eagle Brand," for shoes, A. A. Rosen- 
bush & Co 

'Cofateno." for a table heverage, Cofateno Co. 

'Cole's Cough Cure," for a medicine, J. \V. 
Cole & Co 

'Crown Ant Exterminator,"' for an ant exter- 
minator, I. E. Stevens 

'Economy,'* for carpet chain, Tinkler & Co... 

'Fidelity." for carpet warp, Tinkler & Co... 

'Forest Tar Drops,'* for cough drops, F. S. 
Zappulla 

*G over's Maple Syrup Blend," for svrup, C. 
W. Goyer 

'Havana Smokers," for cigars, F. Garcia & 
Bros 

'Hi-Hi Chewing Gum." for a medicinal chew- 
ing gum, It. A. Wilson 

'Housekeeper," for carpet chain, Tinkler & 
Co 

'I. M. O. K.." for cigars, Schmidt & Co 

'LoLuonita," for a cleansing preparation, C. 
W. Lefliugwell, Jr 

'Mekko Cough Mixture," for cough remedy, 
Ogden & Shinier 

'Minerva," for carpet chain. Tinkler & Co... 

'Pearl." for carpet warp, Tinkler & Co 

'Ped-reina." for shoes. Lamkin & Foster 

'Perrin's Pile Specific, '* for a medicine, C. A. 
Perrin 

'Quaker City," for carpet warp, Tinkler & Co 

'Runiol." for a medicine, I. M. Adams 

'Tatanka." for mineral water. Consolidated 
Bottling Co 

'The Siberian Transit Tea." for tea. Siberian 
Transit Tea Co 

'Tioga," for carpet warp. Tinkler & Co 

'Top Notch." for shoes. William Richard- 
son Co 

'Vitaq.ua," for mineral water, Consolidated 
Bottling Co 



8,666 

8.648 
8,66.'i 

8.G72 

8,673 
8,65.'i 
8,65G 

8,fifi«l 

8,661 

8,659 

8,667 

8.652 
8,660 



8.668 
8,651 
8,654 
8,640 

8,670 
8,655 
8,671 



8,662 
8,657 



8,650 
8,664 



PRINTS. 



"Night's Comfort is- 
Lamps, A. Gratz . 



-Light," for Welsbach 






A printed copy of the specification and drawing of 
any patent In the foregoing list, or any patent In 
print issued since 1863, will be furnished from 
this office for 10 cents. In ordering please state 
the name and number of the patent desired, and 
remit to Munn & Co., 861 Broadway, New Tort. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 
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F *^.Y E JRX DESCRIPTION 
AND FOR ALL USES. 
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All the World's 
Fighting Ships 

Founded and Edited by 

FRED T. JANE 

Author of "The Imperial Russian Navy," etc. 

Inventor of the Jane Naval War Game (Naval Kriegspiel). 

THE FOURTH ANNUAL EDITION NOW READY. 



The 



J901 edition contains 400 pages, and is an indispensable vade mecum to all 
naval officers and others interested in naval affairs. 

Part 1. deals exhaustively with the navies of the world, and contains photographs of every 
war ship in the world, with gun data, armor data, plans, and full machinery details. There are 
over two thousand one hundred illustrations in this part of the hook. 

Part II. consists of articles by all the leading naval authorities throughout the world. These 
articles include "Tactics for Submarine Boats," by Rear-Admiral Borresen, Chief of the 
Norwegian Navy Staff; two articles on Battle-ship Tvpes, by Colonel Cuuiberti, Chief Naval 
Architect of the Italian Navy, and by Mr. T. Matsuo, Chief Constructor of the Japanese Navy. 
There is a symposium on "Have Submarine Boats a Future?" and another on 
"WhicK are the Six Best Types of Battle-ships, Built or Building?" Amongst 
others the replies sent by the following are given : Unit.ll Nt/lfCx: Captain Mahau aud the Bureau 
of Naval Construction. EnWnntl: Admiral sir J O. Hopkins. Sir William White, aud Sir Charier, 
Dilke, M.P. France: Captain Vignot, Commander the Marquis de Baliucourt, aud one anonymous 
article on Submarines that raises some very unexpected objections to these craft. Germany: 
Vice- Admiral His Royal Highness Prince Henry of Prussia, Kapitau Lieut. Bruno Weyer, aud one 
anonymous contribution of great importance. Italy: Rear-Admiral Bettolo, Colonel Cuniberti, 
and " Jack la Bolina." Japan: Captain Yamada. Rnns*a: Captain His Imperial Highness the 
Grand Duke Alexander of Russia, Captain Viereu, "X," and t,ieut. Klado. Svain: Rear-Admiral 
Cervera. , 

Part III. deals exhaustively with Guns, Projectiles, and Armor. It is heavily illustrated 
with plans cf all the latest gun mountings and photographs of all the newest guns and latest 
armor-plate trials. It is treated entirely from the practical standpoint, instead of from the 
theoretical. The year's progress in torpedo, wireless telegraphy, signalling, etc., etc., is also 
dealt with in the same fashion. 

Part IV. contains a new long-distance Signal Code, specially devised for the scouting system, 
initiated by Admiral Borresen. first published in this issue ; a new scale Silhouette Index of every 
merchant-ship in the world useful for war purposes, edited by W. A. Bieber, aud a similar scale 
Silhouette Index ot every war-ship in the world by the Editor. The total number of illus- 
trations exceeds two thousand five hundred this is about two thousand more than have ever be- 
fore been got together in a single volume. 



Each page measures I2x7}4 inches. Price, $5.00 net 
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CITY 



An Old Established, Well Founded 

and known firm of Germany wants Sole Agencies 
of first-class business houses. Address to 

K. T. 4404, KIDOLF JlOSSE, 

Cologne, (iermany. 



H H.P.CAS ENCINE CASTINCS 

Materials and Blue Prints. Write for Catalogue 9. 
PARSELL & YVHfcD, 129-131 W. 31st Street, New York 



NEW DOMESTIC 



are equal to two ot 
any other, because 
they make both 

SEWING MACHINES &r and lock 

GENERAL OFFICES, 16 Exchange Place, New York. 



ICE 



MACHINES, Corliss Enginm, Brewers' 
anil Kiitf Iri's Machinery. THE viltkb 
MFG. CO., B99 Clinton Street. Milwaukee. Wis. 



MODELS 



& EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 
, V. BAILLARD. Fox Bldg.. Franklin Square, New York. 



QUnRTUAUn BY MAIL,. Pioneer home course 

onun I nrlflU rataloaue and First Lemon Free. 
Potts Shorthand College, Box33,Williamsport. I'a. 

TYPE WHEELS. MOOEL8 ^.EXPERIMENTAL WORK. SMALL MACHINERY 
NOVELTIES & ETC. NEW 70P JS STENCIL WORKS 100 NASSA U ST NT. 



A LARGE MANUFACTURING COM- 

PANY in northwestern Germany wants a managing 
engineer to take cbart:e of its department fort.be manu- 
facture of furnaces, who must be thoroughly familiar 
with central beating systems, is able to improve manu- 
facturing facilities, design new models and make all 
calculations. He must, be able to L-ive satisfactory 
evidence of bis familiarity with the installment of 
central beating plants. Germans preferred. At least a 
knowledge of German is necessary. Applicants should 
address references, accounts of their previous careers, 
salary desired, date when they can enter upon their 
duties to 

J. L., 70,460, 

Care of RUDOLF MOSSE, 

BEKl.IN, S. W., GERMANY. 



A. B. SEE ELECTRIC ELEVATOR CO., 1 5, l a°ltIr !: ?5Ek R A Owners. 

A.B.SEE 

ELECTRIC 
ELEVATORS 

FBTTORIPS-J '16-124 Front Street, ) RRnnK , VN nrnri:<i ■ i 220 Broadway, NEW YOHK. 

FACTORIES . } 82 . g6 p eat , Stree , f BROOKLYN. OFFICES . ^ Rea , E , laU r^,, B1(]a PHILADELPHIA. 
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September 21, 1901. 




AMD 

INSURANCE 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTY - 

AND 

LOSS-OP- JJFB 

AND 

IKJTJHy 
TO-PERSONS 

CAUSEDEV 



STlMMimKPLOSIOTiS 

MRANKLm ■ Vice President 

FALLEN • 22V1CCCRE31DEHT I 
.MlDDLCTK00K,A5ffrSECtlf 



J-/1-ALLBH-PIES1DDIT V-B-FKANKLDI- VICE PRE51DENT 
_ J-B-PlERCE.JSECRf.TARY T-BrAUBt • 2W1CEPRE31DENI 
1 U8.BRA1NERH. TREAS. LT^\lDDUBKDOK,ASSTSa:r 






CAVAGE 

*^.303 and 
30-30 Caliber. 



INTELLIGENT 
CRITICISM 

in tbe matter of 
autom obiles al- 
ways favorstbe 

WINTON 
MOTOR 
CARRIAGE 

because every part 
is perfect. Abso- 
lute reliability in 
every way is the 
PRICE *1 ,200- cause of its popu- 

larity. Safe, strong, speedy and easy to operate and 
control. Speed regulated at driver's will. Another 
point is the beauty of design. Hydro-Carbon System. 

THE WINTON MOTOll CARRIAGE CO., 

4£6 Belden Street, Cleveland, Ohio, U. S. A. 
Eastern Depot, 150-152 East 58th Street, New York. 




"WHEN THE BELL RINGS" 

You can tell— by the sound— whether the high 

water in the boiler of your steam wagon is 
high or low, if you use the 

QU1MBY ELECTRIC 
WATER ALARM COLUMN, 

which warns you of Flooding: or Burning;. 
No weakening of the Boiler and no unsight- 
ly wires. No strain on batter.es when not 
in use. Alarm continues until shut off. 
jy" Particulars free. 
TROY AUTOMOBILE CO., 
550 Fulton Street, Troy, N. Y. 




PERFECT 

GASOLINE ENGINE 
VAPORIZERS 

at reasonable prices, float feed type of original construc- 
tion, insuring reliable results or money refunded. 

J. F. DENISON, New Haven, Conn. 




=Q 



ENGINES, BOILERS 
AND MACHINERY. 

When you want good rebuilt machin- 
ery at bargain prices, write for our 
Catalogue, No. 323. We carry 
all kinds of engines (gas, gasolene 
and steam power), boilers, pumps 
and mill supplies in general. 
CHICAGO HOUSE WRECKING CO., 
West 35th and Iron Sts., Chicago. 



The Little Wonder 



X 



Vapor Arc Lamp. 



'True and Trust- 



% 



TH 



worthy." Perfect in mechanical construe 
tion. Tests satisfactory. 

AUTO-SELF CLEANER. 

NO CHIMNEY TO BREAK. 

Aluminium sbade. Pressure generation. Per- 
fect special mantels. Powerful and brilliant. 
Safety and economy assured. Useful for all 
lighting purposes. Permitted by National 
Board of Underwriters. Investigate before 
ordering elsewhere. Liberal terms to jobbers 
and agents. We also make lighting systems. 

E TURNER BRASS WORKS, 

102 E. KINZIE St., CHICAGO. 



HOriER F. LIVERriORE, 

Brass and Copper 

Sheet, Wire, Rod and Tubing:, 

SEAMLESS BRASS AND COPPER TUBES. 

Sizes l-100<v. i. to 8 inch o. i. 

Brass Specialties 

80 PEARL STREET, - - BOSTON, MASS- 



Money. 



All varieties &\ lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, Tools, etc. Save 
Lists Free. Chicago scale Co., Chicago. 11L 



WILLIAM/ 
^WAV/MS: 

SUCK 



Always 
keep It 
on hand 



SOLD EVERYWHERE 

Williams' Shaving Stick, - - 2Sc. 

Yankee Shaving Soap, (Round or Square), 10c. 
Luxury Shaving Tablet, ... 2Sc. 
Swiss Violet Shaving Cream, - ■50c, 

Williams' Shaving Soap (Barbers'), 6 Round 
Cakes, i lb., 40c. Exquisite also for toilet, 
(Trial Slie) Williams' Shaving Tablet for 2c. stamp 

" Stick " 10c. " 

The onlyjirm in the world waking a specialty 

of SHAVING Soaps 

THE J. B. WILLIAriS CO., Glastonbury , Ct 

LONDON PARIS DRESDEN SYDNEY 



MAGAZINE RIFLE 

The Only 
Hammerless 
Re p eating 
Rifle. 

Smokeless 
6 Shooter. 
One Rifle for 
Jjarge a u d 
Small Game. 
Point Blank 

20th Century BU ,or 

Baker & Hamilton. San Fran- Write for New 
Cisco and Sacra men to. Cal. 

Pacific Coast Agents. Catalogue A. 

SAVAGE ARMS CO., UTICA, N. Y. ? U. S. A. 




WHAT5IHYDUR 
.FUTURE? ^ 



YOU 

CAN 

MAKE 

OR MAR 

IT AS 

YOU WILL- 

UCCESS MAY 

BE YOURS. 

Would you possess those forceful mag- 
netic qualities that bend other men's wills 
to your own— those latent forces that en- 
able you to make master strokes in the world 
of business and finance; that enable you to 
become a leader of men and win wealth and 
renown? Tou can, if you master the hidden 
mysteries of Personal Magnetism and 
Hypnotism. In business, in politics, in the 
home, in the church, in society, at school and 
college, the master of hypnotic power suc- 
ceeds where others fail. 

YOUR FUTURE DEPENDS ON YOURSELF. 

You can overcome tbe difficulties of cir- 
cumstances and environments and be abso- 
lute master of your destiny. You can triumph 
over obstacles, become a power among men 
and make your life a grand success if you will 
butmasterthe most wonderful sciences of a 
scientific age— Hypnotism and Personal Mag- 
netism. 

IT COSTS YOU NOTHING 

to obtain a copy of our beautifully illustrated 
book bv Dr. X. I^aMotte Sage. It tells you all 
about Personal Magnetism* Hypnotism, 
etc. You can learn at home in a few days 
and wield a wonderful power and influence. 
We guarantee success or forfeit 
$1,000 in geld. 
Write for this wonderful book to-day. 

Remember, it's free. 

NEW YORK INSTITUTE OF SCIENCE, 
Dept. PTI. Rochester, N. Y. 



2 Battery Call 
Telephones for 

$4.50 

Good for 600 feet 

Metallic Circuit. 

Generator Call 
Telephones for 

Gooa for 3 miles single Iron Wire. 

" Batteries included." Sent C. O. D. if $J.OO sent with order. 

FARR & FARR, 1 1 9 W. Jackson Boulevard, CHICAGO. 




$7.50 




frRDNIRDIESTOCK 
tKBuiYaco am ms* 



Ga.solir\e and T> 
Alcohol Torches 

Send for Catalogue and Prices. 

AMERICAN ]»1STRIHIT1N« CO. 

H. Romeyn Smith, i'res. 

Syracuse, N. T. 





A GRAND LIGHT. 



Greatest, Safest and Cheapest 
Light of modern times is tbe 

PENTONE 



kind. Write for our booklet 
and become familiar with this 
grand lamp. Nickel finish. 

PENTONE GAS LAMP CO. 

141 Canal Street, 

Grand Rapids, Mich. 



THE FISK TIRE 
TOO WILL ADMIRE 

because it not only looks well 
but will stand the wear and 
tear longer than any other. It 
is reliable in every way and, 
"when you buy the Fisk you 
run no risk." Outer cover can- 
not loosen, tire cannot easily 
puncture, and the ease of ac- 
tion is a delight to all riders. 
Smooth or rugged roads are all 
alike to them. Fisk Tires 
are made of the purest rubber, 
by the most skilled workmen. 
They are of the single tube 
type, made by the best meth- 
ods and have an easy action 
and speed that is surprising. 
Remember, "ALL Flyers USE 
FISK TIRES." They are ab- 
solutely guaranteed. Write 
for illustrated catalogue. 
FISK RUBBER CO., Chicopee Falls, Mass. 




Computing Figures 

mentally is probably the 
hardest kind of toil known. 
Tbe Comptometer makes it 
easy, is twice as quick, in- 
sures accuracy ana relieves 
all mental and nervous strain, 
Why don't you get one? 
Write for Pamphlet. 
FELT & TARRANT MFG CO, 
62-*>6 Illinois St.. Chicago- 



Is the highest class Acetylene Gas Burner. All I>ava 
Tips. A new areand burner $2.50— biebest candle pow- 
er obtainable. Correspondence solicited. 
STATE LINE MFG CO., Chattanooga, Tenn.. U. S- A. 
Eastern and export office, 107 Chambers St.. New York. 



FOR m MEN 




OP BRAINS 



N5ARS 



-MADE AT KEY WEST*— 



', These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 

j money. Send for booklet and particulars. 



. 






C0RTEZ CIGAR CO., KEY WEST. 



ADVERTIS- 
ING IN THE 

SKY 

BytiORSMAN KITES 

IT'S A SENSATION 

ANYBODY CAN DO IT FROM 

HIS OWN ROOF 

COMPLETE OUTFITS FROM 
$1 ( .00 UPWARDS 

SSaV^e of Kite Outfits 



WATCHES I 

No advertisement can properly portray 
the ftrikinc effects produced in our 
watches. They are illustrated in our 

BLUE BOOK showing Ladies' Watches 

in all metals and exquisite enamels; 
our 

RED BOOK showing Men's and Boys' 
Watches 

with up-to-date attractive designs. 
Either Blue or Red Book sent on application. 

THE NEW ENGLAND WATCH CO. 

37 & 39 Maiden Lane, 149 State Street, 

New York City. Chicago. 

Spreckels Building, San Francisco. 




A SAFE LIGHT. 



Pick a Perfect Pencil 

One witb a " dependable" point, a uniform grade— one 
that draws a clear, sharp, well-defined line, and to do 
this you will bave to choose 

Dixon's American 
Graphite Pencils 

tbe best made lead pencil in any 
country. Hard, soft or medium. 
Suitable for all purposes. Archi- 
tects, draughtsmen, clerks, report- 
ers, etc., find them a boon. 

Send 16 cents for samples. Worth 
double the money. 
JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. 
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Sun Proof Paints 



are guaranteed to give 
beauty and protection to it 
bouse for live years. Send 
for the free book of paint 
knowledge. Liberal in- 
ducements to dealers. 
PATTON PAINT CO., 
88? Lake St., Milwaukee, Win. 



HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur s Use.— Tbe utilization of liO volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be m-ide by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American Supplement No. 118'i. Price 10 cents. 
For sale fcy Mcnn & Co., Ml Broadway, New Vork City, 
or by any bookseller or newsdealer 

* SATISFACTION GUARANTEED. 3 

I Acetylene Qas Generation 1 



t 



PERFECTED. 



i£ 



The apparatus embodies en- 
iwkfj'*,^— ^tirely new principles. Safe. 
^_ \&*0&*f automatic, simple to install 
^"**^ and operate. Next to daylight 

in cost and quality. Any capacity from table 
lamps to town plants. Also high grade "Cri- 
terion " stereopticons. 



J. B. COLT CO, 



» 



0» Dept. S, 21 Barclay St., New York. + ; 
v* Boston. Chicago. Philadelphia. 4b 



THE UERY 
, BEST 
1 ETC. 

WH JESSOP & SONS U° 91 JOHN ST. NEW YORK 



CHARTER ENGINE 

Any Place: 

by Any One 

for Any Purpose 

Fuel— Gasoline, Gas, Distillate 

Stationaries. Portables, Engines and 

Pumps, Hoisters 

Send for Catalogue and Testimonials. 
J3T" State Your Power Needs 

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 




fARS,l)NION 




mmm 



3 So.CLARK St CHICAGO. 



GRAND PRIZE, PARIS, 1900. 

HIGHEST AWARD POSSIBLE 




New Illustrated Catalogue Free. 

The Smith Premier Typewriter Co- 
Syracuse. N.Y..U. s. a. 



I 11 I STEREOPTICQNS and VIEWS 

for Public ExLiibitions, Church Entertainments, 
for illustrating sermtns. Manysizes, all prices. Chance 
for men with little capital to make money. 260 page 
catalogue free. 
MCALLISTER. Mfg. Optician, 49 Nassau Street, N. Y. 



